ELECTRONIC PARTS BOARD AND 
METHOD OF PRODUCING THE SAME 



5 BACKGROUND OF THE INVENTION 

1. Technical Field 

The present invention relates to a substrate for an 
electronic component that is usable for a pre-set variable 
resistor or the like, and also relates to a method of 
10 producing the electronic component substrate. 

2. Description of Related Art 

Conventionally, a chip type pre-set variable resistor 
has a ceramic substrate, a slider and a collector plate. The 

15 slider is installed on the upper side of the ceramic 

substrate, and the collector plate is installed on the lower 
side of the ceramic substrate. In fabrication, a tubular 
projection provided on the collector plate is inserted 
through a through-hole provided in the ceramic substrate and 

20 further through a fitting hole provided in the slider, and 

the distal end of the tubular projection is caulked, thereby 
rotatably securing the slider to the ceramic substrate. 
Rotating the slider causes a sliding contact provided on the 
slider to slide on the surface of a horseshoe-shaped resistor 

25 pattern provided on the ceramic substrate, thereby varying 



the resistance between the collector plate and terminal 
patterns provided at both ends of the resistor pattern. 

However, the above-described pre-set variable resistor 
uses a ceramic substrate and needs to fire a resistor pattern 
5 onto the ceramic substrate. Therefore, the production 
efficiency is inferior, and the material cost is high. 
Accordingly, there has been a limit to the reduction in cost 
of the pre-set variable resistor. Further, because the 
ceramic substrate is easily breakable, it has been difficult 

10 to achieve a further reduction in thickness of the pre-set 
variable resistor. 

Accordingly, an object of the present invention is to 
provide a substrate for an electronic component that can be 
produced easily at an improved efficiency and at a reduced 

15 material cost and is therefore capable of achieving a cost 
reduction and also capable of attaining a further reduction 
in thickness easily, and also provide a method of producing 
the electronic component substrate. 

2 0 SUMMARY OF THE INVENTION 

The present invention resides in a substrate for an 
electronic component that includes an insulating base and a 
flexible circuit board mounted on the insulating base, the 
flexible circuit board being a synthetic resin film provided 

25 thereon with terminal patterns and a conductor pattern whose 



surface is slidingly contacted with a slider, which is 
characterized in that the insulating base is a synthetic 
resin molded piece, and the flexible circuit board is insert- 
molded to the insulating base. According to this invention, 
5 the insulating base is made by molding a synthetic resin. 
Therefore, the production thereof is facilitated, and the 
material cost can be reduced in comparison to the ceramic 
substrate. It is also possible to achieve a reduction in 
thickness easily and at reduced cost. Further, because the 

10 flexible circuit board is insert-molded to the insulating 

base, the manufacture is facilitated. Further, the electronic 
component substrate can be mass-produced easily by 
simultaneously forming a large number of sets of conductor 
patterns on a synthetic resin film, and then simultaneously 

15 molding insulating bases together with respective flexible 

circuit boards provided with respective conductor patterns in 
each set, followed by cutting the integrally connected 
flexible circuit boards from each other, thereby enabling 
each individual discrete product to be obtained. Thus, 

20 productivity is improved. 

A collector plate, provided with a tubular projection, 
is insert-molded to the insulating base in such a way that 
the tubular projection is positioned in through-holes 
respectively provided in the insulating base and the flexible 

25 circuit board. According to this invention, a collector plate 
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provided with a tubular projection is insert-molded to the 
insulating base. Therefore, the insulating base and the 
collector plate can be integrated into one unit. Accordingly, 
it is possible to simplify the process of producing a 
5 rotating electronic component, e.g. a variable resistor, 
using the substrate for an electronic component. 

The flexible circuit board is mounted on the insulating 
base by insert molding in a folded state so that the surface 
of the flexible circuit board is exposed on the upper and 

10 lower sides of the insulating base. According to this 

invention, the substrate for an electronic component can be 
easily fabricated into a chip. 

The insulating base is provided with a retaining 
portion for firmly securing the flexible circuit board to the 

15 insulating base. According to this invention, the insulating 
base is provided with a retaining portion for firmly securing 
the flexible circuit board to the insulating base. Therefore, 
the flexible circuit board can be firmly secured to the 
insulating base. Even if the flexible circuit board and the 

20 insulating base are made of a combination of materials that 
are not easily fixed to each other only with the heat and 
pressure applied during insert molding, the flexible circuit 
board can be easily and firmly secured to the insulating base 
without the occurrence of such a problem that the flexible 

25 circuit board separates from the surface of the insulating 



base. The retaining portion is suitable for use in a 
structure in which the flexible circuit board is insert- 
molded to the insulating base in a folded state so that the 
surface of the flexible circuit board is exposed on the upper 
5 and lower sides of the insulating base. 

The conductor pattern is formed from a metal thin film 
deposited by physical vapor deposition or chemical vapor 
deposition. According to this invention, it is possible to 
obtain favorable temperature and humidity characteristics 

10 comparable to those in the case of a conductor pattern fired 
onto a ceramic substrate at high temperature. Moreover, 
because vapor deposition is used, the production efficiency 
is better than in the case of firing onto a ceramic substrate. 
Further, terminal plates are mounted on an end portion 

15 of the insulating base in electrical connection with the 
terminal patterns provided on the flexible circuit board. 
According to this invention, because the terminal plates are 
used, it is easy to secure the electronic component substrate 
to another circuit board with a connecting means accompanied 

20 by high temperature. On the other hand, it is possible to use 
materials that may be easily affected by heat for the 
terminal patterns and the flexible circuit board. The 
terminal plates can serve also as mechanical securing means 
for securing the flexible circuit board to the insulating 

25 base by clamping them together. 
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The insulating base is provided with a retaining 
portion for firmly securing the flexible circuit board to the 
insulating base. According to this invention, the retaining 
portion enables the flexible circuit board to be firmly 
5 secured to the insulating base. Even if the flexible circuit 
board and the insulating base are made of a combination of 
materials that are not easily fixed to each other only with 
the heat and pressure applied during insert molding, the 
flexible circuit board can be easily and firmly secured to 

10 the insulating base without the occurrence of such a problem 
that the flexible circuit board separates from the surface of 
the insulating base. 

The terminal plates are insert-molded to the insulating 
base. According to this invention, it becomes unnecessary to 

15 carry out the step of mounting the terminal plates onto the 
insulating base, which would otherwise be necessary to carry 
out as a separate step. In addition, the terminal plates can 
be secured to the insulating base even more surely, and 
electrical connection of the terminal plates to the terminal 

20 patterns can be effected even more reliably. 

A collector plate is insert-molded to the insulating 
base. According to this invention, the insulating base and 
the collector plate can be integrated into one unit. 
Therefore, it is possible to simplify the process of 

25 producing a rotating electronic component, e.g. a variable 
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resistor, using the substrate for an electronic component. 

The conductor pattern is formed from a metal thin film 
deposited by physical vapor deposition or chemical vapor 
deposition. According to this invention, it is possible to 
5 obtain favorable temperature and humidity characteristics 

comparable to those in the case of a conductor pattern fired 
onto a ceramic substrate at high temperature. Moreover, 
because vapor deposition is used, the production efficiency 
is better than in the case of firing onto a ceramic substrate. 

10 The invention also includes a method of producing an 

electronic component substrate that includes: preparing a 
flexible circuit board comprising a synthetic resin film 
provided thereon with a conductor pattern, a surface of which 
is slidingly contacted with a slider, and terminal patterns 

15 connected to the conductor pattern, and further preparing a 
mold having a cavity with a shape that corresponds to the 
external shape of the electronic component substrate to be 
produced; accommodating the flexible circuit board in the 
cavity of the mold in such a manner that a surface of the 

20 flexible circuit board where the conductor pattern is 

provided is abutted against one inner surface of the cavity, 
and a portion of the flexible circuit board on a side thereof 
where the terminal patterns are provided is folded over 
toward the other inner surface of the cavity; filling a 

25 molten molding resin into the cavity, thereby bringing the 



folded portion of the flexible circuit board into close 
contact with a cavity wall area extending from the upper 
surface to the lower surface of the cavity along one outer 
peripheral side surface thereof; and removing the mold after 
5 the filled molding resin has been solidified, whereby the 

flexible circuit board is mounted on an insulating base made 
of the molding resin in such a way that a portion of the 
flexible circuit board where the conductor pattern is 
provided is exposed on the upper side of the insulating base, 

10 and a portion of the flexible circuit board on the side 

thereof where the terminal patterns are provided is exposed 
in a folded state over an area extending from one outer 
peripheral side to the lower side of the insulating base. 
According to this invention, it is possible to easily produce 

15 an electronic component substrate having a structure in which 
a conductor pattern is exposed on the upper side of an 
insulating base and terminal patterns are exposed over an 
area extending from one outer peripheral side to the lower 
side of the insulating base, simply by insert-molding the 

20 flexible circuit board in the cavity of the mold. Accordingly, 
the production cost can be reduced. In addition, the material 
cost can be reduced in comparison to the ceramic substrate. 
It is also possible to achieve a reduction in thickness 
easily and at reduced cost. Further, the electronic component 

25 substrate can be mass-produced easily by simultaneously 



forming a large number of sets of conductor patterns on a 
synthetic resin film, and then simultaneously molding 
insulating bases together with respective flexible circuit 
boards provided with respective conductor patterns in each 
5 set, followed by cutting the integrally connected flexible 
circuit boards from each other, thereby enabling each 
individual discrete product to be obtained. Thus, 
productivity is improved. 

In the above-described method a collector plate made of 

10 a metal sheet is accommodated in the cavity of the mold at 
the same time as the flexible circuit board is accommodated 
in the cavity, thereby embedding the collector plate in the 
insulating base made of the molding resin. According to this 
invention, it is possible to easily produce an electronic 

15 component substrate having a structure in which a conductor 
pattern is exposed on the upper side of an insulating base 
and terminal patterns are exposed over an area extending from 
one outer peripheral side to the lower side of the insulating 
base and further a collector plate is mounted, simply by 

20 insert-molding the flexible circuit board and the collector 

plate in the cavity of the mold. Accordingly, productivity is 
improved, and the production cost can be reduced. 

The invention also includes a method of producing an 
electronic component substrate that includes: preparing a 

25 flexible circuit board comprising a synthetic resin film 
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provided thereon with a conductor pattern, a surface of which 
is slidingly contacted with a slider, and terminal patterns 
connected to the conductor pattern, and further preparing 
terminal plates made of metal sheets and a mold having a 
5 cavity with a shape that corresponds to the external shape of 
the electronic component substrate to be produced; 
accommodating the flexible circuit board in the cavity of the 
mold in such a manner that a surface of the flexible circuit 
board where the conductor pattern is provided is abutted 

10 against one inner surface of the cavity; filling a molten 
molding resin into the cavity, and removing the mold after 
the filled molding resin has been solidified, whereby the 
flexible circuit board is mounted on an insulating base made 
of the molding resin in such a way that the conductor pattern 

15 and the terminal patterns are exposed; and mounting the 

terminal plates on an end portion of the insulating base in 
electrical connection with the terminal patterns provided on 
the flexible circuit board. According to this invention, the 
flexible circuit board is insert-molded to the insulating 

20 base. Therefore, the manufacture is facilitated, and the 
production cost can be reduced. In addition, because the 
insulating base is a synthetic resin molded piece, the 
production thereof is facilitated, and the material cost can 
be reduced in comparison to the ceramic substrate. It is also 

25 possible to achieve a reduction in thickness easily and at 
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reduced cost. Further, the electronic component substrate can 
be mass-produced easily by simultaneously forming a large 
number of sets of conductor patterns on a synthetic resin 
film, and then simultaneously molding insulating bases 
5 together with respective flexible circuit boards provided 
with respective conductor patterns in each set, followed by 
cutting the integrally connected flexible circuit boards from 
each other, thereby enabling each individual discrete product 
to be obtained. Thus, productivity is improved. 

10 The invention also includes a method of producing an 

electronic component substrate that includes: preparing a 
flexible circuit board comprising a synthetic resin film 
provided thereon with a conductor pattern, a surface of which 
is slidingly contacted with a slider, and terminal patterns 

15 connected to the conductor pattern, and further preparing 
terminal plates made of metal sheets and a mold having a 
cavity with a shape that corresponds to the external shape of 
the electronic component substrate to be produced; 
accommodating the flexible circuit board and the terminal 

20 plates in the cavity of the mold in such a manner that a 
surface of the flexible circuit board where the conductor 
pattern is provided is abutted against one inner surface of 
the cavity, and at the same time, the terminal plates are 
partially abutted against or opposed to the terminal patterns 

25 on the flexible circuit board; and filling a molten molding 



resin into the cavity, and removing the mold after the filled 
molding resin has been solidified, whereby the flexible 
circuit board is mounted on an insulating base made of the 
molding resin in such a way that the conductor pattern and 
5 the terminal patterns are exposed, and at the same time, the 
terminal plates are mounted on an end portion of the 
insulating base in electrical connection with the terminal 
patterns provided on the flexible circuit board. According to 
this invention, not only the flexible circuit board but also 

10 the terminal plates are insert-molded to the insulating base. 
Therefore, it becomes unnecessary to carry out the step of 
mounting the terminal plates onto the insulating base, which 
would otherwise be necessary to carry out as a separate step. 
Accordingly, an electronic component substrate that is 

15 equipped with terminal plates made of metal sheets can be 

produced easily, and the production cost can be reduced. In 
addition, the terminal plates can be secured to the 
insulating base easily and surely, and electrical connection 
of the terminal plates to the terminal patterns can be 

20 effected easily and reliably. In addition, because the 
insulating base is a synthetic resin molded piece, the 
production thereof is facilitated, and the material cost can 
be reduced in comparison to the ceramic substrate. It is also 
possible to achieve a reduction in thickness easily and at 

25 reduced cost. 
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The method is characterized in that a collector plate 
made of a metal sheet is accommodated in the cavity of the 
mold at the same time as the flexible circuit board is 
accommodated in the cavity, thereby embedding the collector 
5 plate in the insulating base made of the molding resin. 

According to this invention, the flexible circuit board and 
the collector plate (or the flexible circuit board, the 
collector plate and the terminal plates) are insert-molded to 
the insulating base. Therefore, it becomes unnecessary to 

10 carry out the step of mounting the collector plate onto the 
insulating base, which would otherwise be necessary to carry 
out as a separate step. Accordingly, the electronic component 
substrate that is equipped with the collector plate made of a 
metal sheet (or the terminal plates in addition to the 

15 collector plate) can be produced easily, and the production 
cost can be reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of an electronic component 
20 substrate 1-1 produced by using a first embodiment of the 
present invention. 

Fig. 2 is a diagram showing the electronic component 
substrate 1-1 produced by using the first embodiment of the 
present invention, in which: Fig. 2(a) is a plan view; 
25 Fig. 2(b) is a front view; Fig. 2(c) is a sectional view in 
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the direction of arrows A-A in Fig. 2(a); and Fig. 2(d) is a 
rear view. 

Fig. 3 is a diagram illustrating the method of 
producing the electronic component substrate 1-1. 
5 Fig. 4 is a diagram illustrating the method of 

producing the electronic component substrate 1-1. 

Fig. 5 is a diagram showing a pre-set variable resistor 
100-1 constructed by using the electronic component substrate 
1-1, in which: Fig. 5(a) is a plan view; Fig. 5(b) is a front 
10 view; Fig. 5(c) is a sectional view in the direction of 
arrows B-B in Fig. 5(a); and Fig. 5(d) is a rear view. 

Fig. 6 is a diagram showing an electronic component 
substrate 1-2 produced by using a second embodiment of the 
present invention, in which: Fig. 6(a) is a plan view; 
15 Fig. 6(b) is a front view; Fig. 6(c) is a sectional view in 
the direction of arrows D-D in Fig. 6(a); and Fig. 6(d) is a 
rear view. 

Fig. 7 is a diagram showing a pre-set variable resistor 
100-2 constructed by using the electronic component substrate 
20 1-2, in which: Fig. 7(a) is a plan view; Fig. 7(b) is a front 
view; Fig. 7(c) is a sectional view in the direction of 
arrows E-E in Fig. 7(a); and Fig. 7(d) is a rear view. 

Fig. 8 is a diagram illustrating the method of 
producing the electronic component substrate 1-2. 
25 Fig. 9 is a diagram showing an electronic component 
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substrate 1-3 produced by using a third embodiment of the 
present invention, in which: Fig. 9(a) is a perspective view 
as seen from above; and Fig. 9(b) is a perspective view as 
seen from below. 

5 Fig. 10 is a diagram showing the electronic component 

substrate 1-3 produced by using the third embodiment of the 
present invention, in which: Fig. 10(a) is a plan view; 
Fig. 10(b) is a front view; Fig. 10(c) is a sectional view in 
the direction of arrows F-F in Fig. 10(a); and Fig. 10(d) is 
10 a rear view. 

Fig. 11 is a diagram illustrating the method of 
producing the electronic component substrate 1-3. 

Fig. 12 is a diagram illustrating the method of 
producing the electronic component substrate 1-3. 
15 Fig. 13 is a perspective view showing an electronic 

component substrate 1-4 produced by using a fourth embodiment 
of the present invention. 

Fig. 14 is a diagram showing the electronic component 
substrate 1-4, in which: Fig. 14(a) is a plan view; 
20 Fig. 14(b) is a front view; Fig. 14(c) is a sectional view in 
the direction of arrows G-G in Fig. 14(a); and Fig. 14(d) is 
a rear view. 

Fig. 15 is a diagram illustrating the method of 
producing the electronic component substrate 1-4. 
25 Fig. 16 is a diagram illustrating the method of 
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producing the electronic component substrate 1-4. 

Fig. 17 is a diagram showing a pre-set variable 
resistor 100-4 constructed by using the electronic component 
substrate 1-4, in which: Fig. 17(a) is a plan view; 
5 Fig. 17(b) is a front view; Fig. 17(c) is a sectional view in 
the direction of arrows H-H in Fig. 17(a); and Fig. 17(d) is 
a rear view. 

Fig. 18 is a diagram showing an electronic component 
substrate 1-5 produced by using a fifth embodiment of the 
10 present invention, in which: Fig. 18(a) is a plan view; 

Fig. 18(b) is a front view; Fig. 18(c) is a sectional view in 
the direction of arrows I-I in Fig. 18(a); and Fig. 18(d) is 
a rear view. 

Fig. 19 is a diagram illustrating the method of 
15 producing the electronic component substrate 1-5. 

Fig. 20 is a diagram showing an electronic component 
substrate 1-6, in which: Fig. 20(a) is a plan view; 
Fig. 20(b) is a front view; Fig. 20(c) is a sectional view in 
the direction of arrows J-J in Fig. 20(a); and Fig. 20(d) is 
20 a rear view. 

Fig. 21 is a diagram illustrating the method of 
producing the electronic component substrate 1-6. 

Fig. 22 is a diagram illustrating the method of 
producing an electronic component substrate 1-6A. 
25 Fig. 23 is a diagram showing a pre-set variable 
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resistor 100-6 constructed by using the electronic component 
substrate 1-6, in which: Fig. 23(a) is a plan view; 
Fig. 23(b) is a front view; Fig. 23(c) is a sectional view in 
the direction of arrows K-K in Fig. 23(a); and Fig. 23(d) is 
5 a rear view. 

Fig. 24 is a sectional view showing an electronic 
component substrate 1-7 producing by using a seventh 
embodiment of the present invention. 

Fig. 25 is a diagram showing an electronic component 
10 substrate 1-8 according to an eighth embodiment of the 

present invention, in which: Fig. 25(a) is a perspective view 
as seen from above; and Fig. 25(b) is a perspective view as 
seen from below. 

Fig. 2 6 is a diagram showing the electronic component 
15 substrate 1-8, in which: Fig. 26(a) is a plan view; 

Fig. 26(b) is a front view; Fig. 26(c) is a sectional view in 
the direction of arrows L-L in Fig. 26(a); Fig. 26(d) is a 
rear view; and Fig. 26(e) is a sectional view in the 
direction of arrows M-M in Fig. 26(a). 
20 Fig. 27 is a diagram illustrating the method of 

producing the electronic component substrate 1-8. 

Fig. 28 is a diagram illustrating the method of 
producing the electronic component substrate 1-8. 

Fig. 29 is a diagram illustrating the method of 
25 producing the electronic component substrate 1-8. 
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DETAILED DESCRIPTION OF THE INVENTION 

Embodiments of the present invention will be described 
below in detail with reference to the accompanying drawings. 
5 [First Embodiment] 

Figs. 1 and 2 show a substrate 1-1 for an electronic 
component produced by using a first embodiment of the present 
invention. Fig. 1 is a perspective view. Fig. 2(a) is a plan 
view. Fig. 2(b) is a front view. Fig. 2(c) is a sectional 

10 view in the direction of arrows A-A in Fig. 2(a). Fig. 2(d) 
is a rear view. As shown in these figures, the electronic 
component substrate 1-1 includes an insulating base 10 and a 
flexible circuit board 20 integrally mounted on the 
insulating base 10 by insert molding. The electronic 

15 component substrate 1-1 will be described below for each 
constituent part thereof. 

The insulating base 10 is an approximately rectangular 
plate-shaped synthetic resin molded piece provided in the 
center thereof with a circular through-hole 11. A collector 

20 plate accommodating recess 15 with a U-shaped sectional 

configuration is provided in the center of the lower side of 
the insulating base 10. The insulating base 10 is made of a 
thermoplastic synthetic resin, e.g. nylon or polyphenylene 
sulfide (PPS) . 

25 The flexible circuit board 20 is a thermoplastic 



synthetic resin film (e.g. polyimide film) provided thereon 
with terminal patterns 29 and a conductor pattern 25 whose 
surface is slidingly contacted with a slider. That is, the 
flexible circuit board 20 has a through-hole 21 provided in a 
5 central position of the synthetic resin film corresponding to 
the through-hole 11. The through-hole 21 has the same inner 
diameter as that of the through-hole 11. A horseshoe-shaped 
conductor pattern (hereinafter referred to as "resistor 
pattern" in this embodiment) 25 is provided on the surface of 

10 the synthetic resin film around the through-hole 21. Further, 
terminal patterns 29 are provided at both ends of the 
resistor pattern 25. The terminal patterns 29 are connected 
to the resistor pattern 25. An edge portion of the flexible 
circuit board 20 on the side thereof where the terminal 

15 patterns 29 are provided is folded over from the upper side 
toward the lower side of the insulating base 10 along one 
outer peripheral side thereof. Consequently, the terminal 
patterns 29 also extend over along the outer peripheral side 
of the insulating base 10 toward the lower side thereof. 

20 The resistor pattern 25 is formed from a metal thin 

film deposited by physical vapor deposition (PVD) or chemical 
vapor deposition (CVD) . Vacuum deposition, sputtering, ion 
beam deposition, etc. may be used as a method of physical 
vapor deposition. As a method of chemical vapor deposition, 

25 thermal CVD, plasma CVD, photo-assisted CVD, etc. may be used. 



Examples of materials usable to deposit the resistor pattern 
25 are nickel based materials, e.g. nickel-chromium alloy, 
cermets, e.g. a chromium silicate based compound (Cr-Si0 2 ) , 
and tantalum-based materials, e.g. tantalum nitride. A 
5 chromium silicate based compound can easily attain a high 
specific resistance more than 2000 jxQ-cm and is therefore 
suitable for achieving a reduction in size of the electronic 
component substrate 1-1. With this type of metal vapor 
deposition, the whole resistor pattern 25 can be formed 

10 homogeneously with a uniform thickness. Moreover, because the 
resistor pattern 25 does not contain a resin as in the case 
of a resistor pattern formed by printing and firing a paste 
prepared by mixing an electrically conductive powder in a 
resin, the resistance of the resistor pattern 25 is unlikely 

15 to change with temperature. For example, in the case of a 

resistor pattern formed by printing and firing a carbon paste, 
the temperature coefficient of resistance is 500 ppm/°C, 
whereas in the case of a metal thin film formed by using the 
above-described vacuum deposition, the temperature 

20 coefficient of resistance is 100 ppm/°C. This is a favorable 
temperature characteristic comparable to that in the case of 
a resistor pattern fired onto a ceramic substrate at high 
temperature. That is, because the resistor pattern (conductor 
pattern) 25 is formed from a metal thin film deposited by 

25 physical vapor deposition or chemical vapor deposition, it is 
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possible to obtain favorable temperature and humidity 
characteristics comparable to those in the case of a 
conductor pattern fired onto a ceramic substrate at high 
temperature. Moreover, because vapor deposition is used, the 
5 production efficiency is better than in the case of firing 
onto a ceramic substrate. 

The terminal patterns 29 are formed from a copper layer 
and a gold layer successively vapor-deposited over a nichrome 
primary coat. It should be noted that the terminal patterns 
10 29 may be formed by other means, e.g. printing and firing of 
an electrically conductive paste, because the terminal 
patterns 2 9 have no direct influence on the change in 
resistance . 

That is, the above-described first embodiment discloses 
15 an electronic component substrate 1-1 including an insulating 
base 10 and a flexible circuit board 20 mounted on the 
insulating base 10. The flexible circuit board 20 is a 
synthetic resin film provided thereon with terminal patterns 
29 and a conductor pattern 25 whose surface is slidingly 
20 contacted with a slider. The insulating base 10 is a 

synthetic resin molded piece. The flexible circuit board 20 
is insert-molded to the insulating base 10. 

In the first embodiment the flexible circuit board 20 
is mounted on the insulating base 10 by insert molding in a 
25 folded state so that the surface of the flexible circuit 



board 20 is exposed on the upper and lower sides of the 
insulating base 10. 

Next, a method of producing the electronic component 
substrate 1-1 will be described. First, a flexible circuit 
5 board 20 as shown in Fig. 3 is prepared which has a through- 
hole 21 and further has a resistor pattern 25 and terminal 
patterns 29 formed on the surface thereof. The resistor 
pattern 25 is formed from a metal thin film deposited by 
physical vapor deposition or chemical vapor deposition. The 

10 flexible circuit board 20 has connecting portions 31 

projecting from both side edges thereof. A large number of 
identical flexible circuit boards 20 are connected in 
parallel through the connecting portions 31. 

Next, as shown in Fig. 4, each flexible circuit board 

15 20 connected through the connecting portions 31 is inserted 
between two mold members, i.e. a first mold member 41 and a 
second mold member 45. At this time, a cavity CI having the 
same shape as the external shape of the electronic component 
substrate 1-1 is formed between the first and second mold 

20 members 41 and 45. The surface of the flexible circuit board 
20 where the resistor pattern 25 is formed is abutted against 
an inner plane surface Cll of the cavity CI on the side of 
the first mold member 41. One end portion of the flexible 
circuit board 20 where the terminal patterns 29 are provided 

25 is folded over toward the second mold member 45. More 
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specifically, the flexible circuit board 20 is accommodated 
in the cavity CI between the first and second mold members 41 
and 45. At this time, the surface of the flexible circuit 
board 20 where the resistor pattern 25 is provided is abutted 
5 against one inner surface of the cavity CI (on the side of 
the first mold member 41), and a portion of the flexible 
circuit board 20 on the side thereof where the terminal 
patterns 29 are provided is folded over toward the other 
inner surface of the cavity CI (on the side of the second 

10 mold member 45) . It should be noted that the cavity CI is 
formed with a shape corresponding to the external shape of 
the electronic component substrate 1-1. More specifically, 
the cavity CI is in the shape of an approximately rectangular 
plate of a predetermined thickness that has a projection at 

15 the center thereof to form a circular hollow portion serving 
as a through-hole 11. As shown in Fig. 4, a parting surface 
PS between projecting portions of the two mold members 41 and 
45 for providing the through-hole 11 is positioned within the 
portion where the through-hole 11 is to be formed. 

20 Then, a heated molten synthetic resin (nylon, 

polyphenylene sulfide, etc.) is injected from two resin 
injection ports (shown by arrows PI and P2 in Fig. 1 and PI 
and P2 in Fig. 4) provided on the first mold member 41 side 
of the cavity CI to fill the cavity CI with the molten resin. 

25 The injection pressure of the molten resin causes the folded 
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portion of the flexible circuit board 20 to be pressed 
against the inner peripheral surface of the cavity CI as 
shown by the dotted line in Fig. 4. In this state, the 
injected resin is cooled and solidified. That is, by filling 
5 the molten molding resin into the cavity CI, the folded 
portion of the flexible circuit board 20 is brought into 
close contact with a cavity wall area extending from the 
upper surface to the lower surface of the cavity CI along one 
outer peripheral side surface thereof. In this state, the 

10 molten resin is cooled and solidified. Then, the first and 

second mold members 41 and 45 are removed, and the connecting 
portions 31 projecting from both sides of the molded 
insulating base 10 are cut off. Thus, the electronic 
component substrate 1-1 shown in Figs. 1 and 2 is completed. 

15 That is, the flexible circuit board 20 is mounted on the 
approximately rectangular plate-shaped insulating base 10, 
extending from the upper side to the lower side of the 
insulating base 10 along one outer peripheral side thereof. 
It should be noted that a through-hole 11 is provided in the 

20 center of the insulating base 10, and a horseshoe-shaped 

resistor pattern 25 is provided on the flexible circuit board 
20 at the outer periphery of the through-hole 11. Further, 
terminal patterns 29 are provided at both ends of the 
resistor pattern 25. The terminal patterns 29 further extend 

25 to the lower side of the insulating base 10 along one outer 
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peripheral side thereof. 

That is, the first embodiment discloses a method of 
producing an electronic component substrate 1-1 by preparing 
a flexible circuit board 20 comprising a synthetic resin film 
5 provided thereon with a conductor pattern 25, the surface of 
which is slidingly contacted with a slider, and terminal 
patterns 29 connected to the conductor pattern 25, and 
further preparing mold members 41 and 45 having a cavity CI 
with a shape that corresponds to the external shape of the 

10 electronic component substrate 1-1 to be produced. Then, the 
flexible circuit board 20 is accommodated in the cavity CI 
between the mold members 41 and 45. At this time, the surface 
of the flexible circuit board 20 where the conductor pattern 
25 is provided is abutted against one inner surface Cll of 

15 the cavity CI, and a portion of the flexible circuit board 20 
on the side thereof where the terminal patterns 29 are 
provided is folded over toward the other inner surface of the 
cavity CI. Then, a molten molding resin is filled into the 
cavity CI, thereby bringing the folded portion of the 

20 flexible circuit board 20 into close contact with a cavity 
wall area extending from the upper surface to the lower 
surface of the cavity CI along one outer peripheral side 
surface thereof. After the filled molding resin has been 
solidified, the mold members 41 and 45 are removed, whereby 

25 the flexible circuit board 20 is mounted on an insulating 
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base 10 made of the molding resin in such a way that a 
portion of the flexible circuit board 20 where the conductor 
pattern 25 is provided is exposed on the upper side of the 
insulating base 10, and a portion of the flexible circuit 
5 board 20 on the side thereof where the terminal patterns 29 
are provided is exposed in a folded state over an area from 
the outer peripheral side to the lower side of the insulating 
base 10. 

Thus, it is possible according to this embodiment to 

10 easily produce an electronic component substrate 1-1 having a 
structure in which the resistor pattern 25 is exposed on the 
upper side of the insulating base 10 and the terminal 
patterns 29 are exposed over an area extending from one outer 
peripheral side to the lower side of the insulating base 10, 

15 simply by insert-molding the flexible circuit board 20 in the 

cavity CI between the first and second mold members 41 and 45. 
Accordingly, the production cost can be reduced. In addition, 
the material cost can be reduced in comparison to the ceramic 
substrate. It is also possible to achieve a reduction in 

20 thickness easily and at reduced cost. Further, the electronic 
component substrate 1-1 can be mass-produced easily by 
simultaneously forming a large number of sets of resistor 
patterns 25 on a synthetic resin film, and then 
simultaneously molding insulating bases 10 together with 

25 respective flexible circuit boards 20 provided with 
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respective resistor patterns 25 in each set, followed by 
cutting the integrally connected flexible circuit boards 20 
from each other, thereby enabling each individual discrete 
product to be obtained. Thus, productivity is improved. 
5 Fig. 5 is a diagram showing a pre-set variable resistor 

100-1 constructed by using the electronic component substrate 
1-1. Fig. 5(a) is a plan view. Fig. 5(b) is a front view. 
Fig. 5(c) is a sectional view in the direction of arrows B-B 
in Fig. 5(a) . Fig. 5(d) is a rear view. As shown in these 

10 figures, the pre-set variable resistor 100-1 has a slider 60 
that is installed on the upper side of the electronic 
component substrate 1-1. A collector plate 50 is installed on 
the lower side of the electronic component substrate 1-1. A 
cylindrical tubular projection 51 provided on the collector 

15 plate 50 is inserted through the through-holes 11 and 21. The 
distal end of the tubular projection 51 extending through the 
electronic component substrate 1-1 is inserted through a 
fitting hole 61 provided in the slider 60. Then, the 
projecting distal end of the tubular projection 51 is caulked, 

20 thereby mounting the slider 60 rotatably. The collector plate 
50 is accommodated in the collector plate accommodating 
recess 15 provided on the lower side of the electronic 
component substrate 1-1. Rotating the slider 60 causes a 
sliding contact 63 provided on the slider 60 to slide on the 

25 surface of the resistor pattern 25 (see Fig. 2), thereby 
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varying the resistance between the terminal patterns 29 and 
the collector plate 50. 
[Second Embodiment] 

Fig. 6 is a diagram showing an electronic component 
5 substrate 1-2 produced by using a second embodiment of the 
present invention. Fig. 6(a) is a plan view. Fig. 6(b) is a 
front view. Fig. 6(c) is a sectional view in the direction of 
arrows D-D in Fig. 6(a). Fig. 6(d) is a rear view. In the 
electronic component substrate 1-2 shown in these figures, 

10 the same portions as those of the electronic component 

substrate 1-1 are denoted by the same reference numerals, and 
a detailed description thereof is omitted. In the electronic 
component substrate 1-2 also, a flexible circuit board 20 is 
integrally mounted on the upper side of an insulating base 10 

15 by insert molding. A resistor pattern 25 formed on the 
flexible circuit board 20 is made of a metal thin film 
deposited by physical vapor deposition or chemical vapor 
deposition . 

The electronic component substrate 1-2 differs from the 
20 electronic component substrate 1-1 in that a collector plate 
50-2 is also integrally molded in the insulating base 10 of 
the electronic component substrate 1-1. The collector plate 
50-2 has an approximately rectangular base member 53-2 made 
of a metal sheet. The base member 53-2 is provided in the 
25 center thereof with a tubular projection 51-2 projecting from 



the surface of the electronic component substrate 1-2 where 
the resistor pattern 25 is provided. The base member 53-2 
further has an approximately rectangular connecting portion 
55-2 projecting outward from one outer peripheral side of the 
5 base member 53-2. The connecting portion 55-2 is bent twice 
at approximately right angles so as to be exposed on the 
surface of the electronic component substrate 1-2 opposite to 
the surface thereof where the resistor pattern 25 is provided. 
The distal end of the connecting portion 55-2 is trisected, 

10 and the central portion of the trisected distal end is bent 
at approximately right angles toward the surface of the 
electronic component substrate 1-2 where the resistor pattern 
25 is provided. In the electronic component substrate 1-2, 
the collector plate 50-2 is embedded in the insulating base 

15 10 by insert molding in such a way that the tubular 

projection 51-2 is positioned in (in the center of) the 
through-hole 11 of the insulating base 10 (also in the 
through-hole 21 of the flexible circuit board 20) . At this 
time, the lower side of the connecting portion 55-2 is 

20 exposed on the lower side of the insulating base 10, as has 

been stated above. The tubular projection 51-2 projects from 
the upper side of the flexible circuit board 20. With this 
arrangement, the insulating base 10, the flexible circuit 
board 20 and the collector plate 50-2 can be integrated 

25 together at the same time as the insulating base 10 is molded. 



Accordingly, the production process can be simplified. 

That is, the second embodiment discloses an electronic 
component substrate 1-2 including an insulating base 10 and a 
flexible circuit board 20 mounted on the insulating base 10. 
5 The flexible circuit board 20 is a synthetic resin film 

provided thereon with terminal patterns 29 and a conductor 
pattern 25 whose surface is slidingly contacted with a slider. 
The insulating base 10 is a synthetic resin molded piece. The 
flexible circuit board 20 is insert-molded to the insulating 

10 base 10. Further, a collector plate 50-2 provided with a 
tubular projection 51-2 is insert-molded to the insulating 
base 10 in such a way that the tubular projection 51-2 is 
positioned in through-holes 11 and 21 respectively provided 
in the insulating base 10 and the flexible circuit board 20. 

15 Further, the flexible circuit board 20 is mounted on 

the insulating base 10 by insert molding in a folded state so 
that the surface of the flexible circuit board 20 is exposed 
on the upper and lower sides of the insulating base 10. 

Next, a method of producing the electronic component 

20 substrate 1-2 will be described. First, a flexible circuit 
board 20 similar to that shown in Fig. 3 is prepared, which 
has a through-hole 21 and further has a resistor pattern 25 
and terminal patterns 29 formed on the surface thereof. The 
resistor pattern 25 is formed from a metal thin film 

25 deposited by physical vapor deposition or chemical vapor 
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deposition. Further, a collector plate 50-2 as shown in 
Fig. 6 is prepared. As has been stated above, the flexible 
circuit board 20 has connecting portions 31 projecting from 
both side edges thereof. A large number of identical flexible 
5 circuit boards 20 are connected in parallel through the 
connecting portions 31. The collector plate 50-2 is also 
connected to other collector plates 50-2 through the 
connecting portion 55-2 that is connected at the distal end 
thereof to a connecting member (not shown) . Thus, a large 

10 number of identical collector plates 50-2 are connected in 
parallel through the connecting member. 

Next, as shown in Fig. 8, each flexible circuit board 
20 connected through the connecting portions 31 and each 
collector plate 50-2 connected through the connecting member 

15 are inserted between a first mold member 41 and a second mold 
member 45. At this time, a cavity CI having the same shape as 
the external shape of the electronic component substrate 1-2 
is formed between the first and second mold members 41 and 45. 
The surface of the flexible circuit board 20 where the 

20 resistor pattern 25 is formed is abutted against an inner 

plane surface Cll of the cavity CI on the side of the first 
mold member 41. One end portion of the flexible circuit board 
20 where the terminal patterns 29 are provided is folded over 
toward the second mold member 45. More specifically, the 

25 flexible circuit board 20 is accommodated in the cavity CI 
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between the first and second mold members 41 and 45. At this 
time, the surface of the flexible circuit board 20 where the 
resistor pattern 25 is provided is abutted against one inner 
surface Cll of the cavity CI, and a portion of the flexible 
5 circuit board 20 on the side thereof where the terminal 
patterns 29 are provided is folded over toward the other 
inner surface of the cavity CI. Meanwhile, the collector 
plate 50-2 is clamped at the base member 53-2 thereof between 
the first and second mold members 41 and 45. At the same time, 

10 a projection defined by the two mold members 41 and 45 is 
inserted into the tubular projection 51-2 of the collector 
plate 50-2, and the lower side of the connecting portion 55-2 
is brought into close contact with the surface of the second 
mold member 45. 

15 Then, a heated molten synthetic resin (nylon, 

polyphenylene sulfide, etc.) is injected from two resin 
injection ports PI and P2 [see Fig. 6(a)] provided on the 
first mold member 41 side of the cavity CI to fill the cavity 
CI with the molten resin. The injection pressure of the 

20 molten resin causes the folded portion of the flexible 

circuit board 20 to be pressed against the inner peripheral 
surface of the cavity CI as shown by the dotted line in 
Fig. 8. In this state, the injected resin is cooled and 
solidified. That is, by filling the molten molding resin into 

25 the cavity CI, the folded portion of the flexible circuit 
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board 20 is brought into close contact with a cavity wall 
area extending from the upper surface to the lower surface of 
the cavity CI along one outer peripheral side surface thereof. 
In this state, the molten resin is cooled and solidified. 
5 Then, the first and second mold members 41 and 45 are removed, 
and the connecting portions 31 projecting from both sides of 
the molded insulating base 10 and the projecting distal end 
of the connecting portion 55-2 of the collector plate 50-2 
are cut off. Thus, the electronic component substrate 1-2 

10 shown in Fig. 6 is completed. That is, the flexible circuit 
board 20 is mounted on the approximately rectangular plate- 
shaped insulating base 10, extending from the upper side to 
the lower side of the insulating base 10 along one outer 
peripheral side thereof. It should be noted that a through- 

15 hole 11 is provided in the center of the insulating base 10, 
and a horseshoe-shaped resistor pattern 25 is provided on the 
flexible circuit board 20 at the outer periphery of the 
through-hole 11. Further, terminal patterns 29 are provided 
at both ends of the resistor pattern 25. The terminal 

20 patterns 29 further extend to the lower side of the 

insulating base 10 along one outer peripheral side thereof. 
Further, the collector plate 50-2 is integrally embedded in 
the insulating base 10. The tubular projection 51-2 of the 
collector plate 50-2 extends through the through-hole 11, 

25 which is provided in the insulating base 10, and projects 
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beyond the upper side of the insulating base 10. The base 
member 53-2 is embedded in the insulating base 10. The 
connecting portion 55-2 is exposed on the lower side of the 
insulating base 10 (at one outer peripheral side of the 
5 insulating base 10 opposite to the terminal patterns 29 
exposed on the lower side of the insulating base 10) . 

That is, the second embodiment discloses a method of 
producing an electronic component substrate by preparing a 
flexible circuit board 20 comprising a synthetic resin film 

10 provided thereon with a conductor pattern 25, the surface of 
which is slidingly contacted with a slider, and terminal 
patterns 29 connected to the conductor pattern 25, and 
further preparing mold members 41 and 45 having a cavity CI 
with a shape that corresponds to the external shape of the 

15 electronic component substrate 1-2 to be produced. Then, the 
flexible circuit board 20 is accommodated in the cavity CI 
between the mold members 41 and 45. At this time, the surface 
of the flexible circuit board 20 where the conductor pattern 
25 is provided is abutted against one inner surface Cll of 

20 the cavity CI, and a portion of the flexible circuit board 20 
on the side thereof where the terminal patterns 29 are 
provided is folded over toward the other inner surface of the 
cavity CI. Then, a molten molding resin is filled into the 
cavity CI, thereby bringing the folded portion of the 

25 flexible circuit board 20 into close contact with a cavity 
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wall area extending from the upper surface to the lower 
surface of the cavity CI along one outer peripheral side 
surface thereof. After the filled molding resin has been 
solidified, the mold members 41 and 45 are removed, whereby 
5 the flexible circuit board 20 is mounted on an insulating 
base 10 made of the molding resin in such a way that a 
portion of the flexible circuit board 20 where the conductor 
pattern 25 is provided is exposed on the upper side of the 
insulating base 10, and a portion of the flexible circuit 

10 board 20 on the side thereof where the terminal patterns 29 
are provided is exposed in a folded state over an area from 
the outer peripheral side to the lower side of the insulating 
base 10. Further, a collector plate 50-2 made of a metal 
sheet is accommodated in the cavity CI between the mold 

15 members 41 and 45 at the same time as the flexible circuit 

board 20 is accommodated in the cavity CI, thereby embedding 
the collector plate 50-2 in the insulating base 10 made of 
the molding resin. 

Thus, it is possible according to this embodiment to 

20 easily produce an electronic component substrate 1-2 having a 
structure in which the resistor pattern 25 is exposed on the 
upper side of the insulating base 10 and the terminal 
patterns 29 are exposed over an area extending from one outer 
peripheral side to the lower side of the insulating base 10 

25 and further the collector plate 50-2 is mounted, simply by 
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insert-molding the flexible circuit board 20 and the 
collector plate 50-2 in the cavity CI between the first and 
second mold members 41 and 45. Accordingly, productivity is 
improved, and the production cost can be reduced. In addition, 
5 the material cost can be reduced in comparison to the ceramic 
substrate. It is also possible to achieve a reduction in 
thickness easily and at reduced cost. 

Fig. 7 is a diagram showing a pre-set variable resistor 
100-2 constructed by using the electronic component substrate 

10 1-2. Fig. 7(a) is a plan view. Fig. 7(b) is a front view. 

Fig. 7(c) is a sectional view in the direction of arrows E-E 
in Fig. 7(a). Fig. 7(d) is a rear view. As shown in these 
figures, the pre-set variable resistor 100-2 has a slider 60 
rotatably mounted on the upper side of the electronic 

15 component substrate 1-2 by inserting the tubular projection 
51-2 provided on the collector plate 50-2 through a fitting 
hole 61 provided in the slider 60 and caulking the distal end 
of the tubular projection 51-2. Rotating the slider 60 causes 
a sliding contact 63 provided on the slider 60 to slide on 

20 the surface of the resistor pattern 25 (see Fig. 6), thereby 
varying the resistance between the terminal patterns 29 and 
the collector plate 50-2. 
[Third Embodiment] 

Figs. 9 and 10 show an electronic component substrate 

25 1-3 produced by using a third embodiment of the present 
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invention. Fig. 9(a) is a perspective view as seen from above. 
Fig. 9(b) is a perspective view as seen from below. 
Fig. 10(a) is a plan view. Fig. 10(b) is a front view. 
Fig. 10(c) is a sectional view in the direction of arrows F-F 
5 in Fig. 10(a). Fig. 10(d) is a rear view. In the electronic 
component substrate 1-3 shown in these figures, the same 
portions as those of the electronic component substrates 1-1 
and 1-2 are denoted by the same reference numerals, and a 
detailed description thereof is omitted. In the electronic 

10 component substrate 1-3 also, a flexible circuit board 20 is 
integrally mounted on the upper side of an insulating base 10 
by insert molding. A resistor pattern 25 formed on the 
flexible circuit board 20 is made of a metal thin film 
deposited by physical vapor deposition or chemical vapor 

15 deposition. It should be noted that the constituent material 
of each member constituting the electronic component 
substrate 1-3 is the same as that of each corresponding 
member in the first and second embodiments, and the method of 
producing the electronic component substrate 1-3 is also the 

20 same as in the first and second embodiments. 

In this embodiment also, the insulating base 10 is an 
approximately rectangular plate-shaped synthetic resin molded 
piece, and a collector plate 50-3 is integrally mounted in 
the insulating base 10 by insert molding in the same way as 

25 in the electronic component substrate 1-2. The collector 
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plate 50-3 also has the same configuration as that of the 
collector plate 50-2. That is, the collector plate 50-3 has 
an approximately rectangular base member 53-3 made of a metal 
sheet. The base member 53-3 is provided in the center thereof 
5 with a tubular projection 51-3 projecting from the surface of 
the electronic component substrate 1-3 where the resistor 
pattern 25 is provided. The base member 53-3 further has an 
approximately rectangular connecting portion 55-3 projecting 
outward from one outer peripheral side of the base member 53- 

10 3. The connecting portion 55-3 is bent twice at approximately 
right angles so as to be exposed on the surface of the 
electronic component substrate 1-3 opposite to the surface 
thereof where the resistor pattern 25 is provided. The distal 
end of the connecting portion 55-3 is trisected, and the 

15 central portion of the trisected distal end is bent at 
approximately right angles toward the surface of the 
electronic component substrate 1-3 where the resistor pattern 
25 is provided. In the electronic component substrate 1-3 
also, the collector plate 50-3 is embedded in the insulating 

20 base 10 by insert molding in such a way that the tubular 
projection 51-3 is positioned in (in the center of) the 
through-hole 11 of the insulating base 10 (also in the 
through-hole 21 of the flexible circuit board 20) . At this 
time, the lower side of the connecting portion 55-3 is 

25 exposed on the lower side of the insulating base 10, as has 
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been stated above. The inner diameters of the through-holes 
11 and 21 are larger than the outer diameter of the tubular 
projection 51-3. The tubular projection 51-3 projects from 
the upper side of the flexible circuit board 20. With this 
5 arrangement, the insulating base 10, the flexible circuit 
board 20 and the collector plate 50-3 can be integrated 
together at the same time as the insulating base 10 is molded, 
in the same way as in the second embodiment. Accordingly, the 
production process can be simplified. 

10 As shown in Fig. 11, the flexible circuit board 20 is a 

thermoplastic synthetic resin film having an approximately 
rectangular configuration (in which the width is 
approximately equal to the width of the insulating base 10, 
and the length is longer than the length of the insulating 

15 base 10 by a predetermined dimension) . The center of the 

synthetic resin film is provided with a through-hole 21 at a 
position corresponding to the through-hole 11. The through- 
hole 21 has the same inner diameter as that of the through- 
hole 11. Further, a horseshoe-shaped conductor pattern 

20 (hereinafter referred to as "resistor pattern" in this 

embodiment) 25 is provided on the surface of the synthetic 
resin film at the outer periphery of the through-hole 21. 
Further, approximately rectangular terminal patterns 29 
extending along the longitudinal direction (A) are provided 

25 on the surface of the synthetic resin film in electrical 
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connection with both ends 25e of the resistor pattern 25. An 
edge portion of the flexible circuit board 20 on the side 
thereof where the terminal patterns 29 are provided is folded 
over from the upper side toward the lower side of the 
5 insulating base 10 along one outer peripheral side thereof. 
Consequently, the flexible circuit board 20 is mounted on the 
insulating base 10 in a folded state so that the surface of 
the flexible circuit board 20 is exposed on the upper side, 
outer peripheral side and lower side of the insulating base 

10 10. Accordingly, the resistor pattern 25 is exposed on the 
upper side of the insulating base 10, and the terminal 
patterns 2 9 are exposed over an area extending from the upper 
side to the lower side of the insulating base 10 along the 
outer peripheral side thereof. 

15 In the electronic component substrate 1-3, the 

insulating base 10 is integrally provided with retaining 
portions 17a, 17b and 17c formed of an insert-molding resin. 
The retaining portion 17a has an arcuate configuration to 
cover an end edge 71 of the flexible circuit board 20 outside 

20 the resistor pattern 25, which is one end of the flexible 
circuit board 20 (on the side thereof where the resistor 
pattern 25 is provided) in the longitudinal direction (A) (it 
should be noted that the retaining portion 17a does not cover 
the resistor pattern 25) . The retaining portion 17b is 

25 provided near the outer peripheries of the ends 25e of the 
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resistor pattern 25 on the flexible circuit board 20. The 
retaining portion 17b has an arcuate configuration to cover 
the two terminal patterns 29. The retaining portion 17c is 
disposed on the lower side of the insulating base 10 and has 
5 a flat plate-shaped configuration flush with the lower side 
of the insulating base 10 to cover an end edge 73 of the 
flexible circuit board 20 on the side thereof where the 
terminal patterns 29 are provided. With the retaining 
portions 17a, 17b and 17c, the flexible circuit board 20 is 

10 firmly secured to the insulating base 10. 

The end edge 71 of the flexible circuit board 20 is 
formed in an arcuate configuration in conformity to the 
arcuate shape of the resistor pattern 25. The retaining 
portion 17a is also formed in an arcuate configuration in 

15 conformity to the arcuate shape of the resistor pattern 25. 

The flexible circuit board 20 is provided with a pair 
of resin insertion portions 75a formed by concavely cutting 
two longitudinally extending sides of the flexible circuit 
board 20 [i.e. both ends in the lateral direction (B) of the 

20 flexible circuit board 20] at the outer peripheries of the 
joints of the resistor pattern 25 and the terminal patterns 
29. In addition, a resin insertion portion 75b defined by a 
through-hole is provided between the two terminal patterns 29. 
The retaining portion 17b is molded over the resin insertion 

25 portions 75a and 75b and in an arcuate configuration in 



conformity to the arcuate shape of the resistor pattern 25. 
The retaining portion 17b is connected to the molding resin 
constituting the insulating base 10 at the lower side thereof 
through the resin insertion portions 75a and 75b. 
5 The end edge 73 of the flexible circuit board 20, which 

is the other end (on the side where the terminal patterns 29 
are provided) in the longitudinal direction (A) that is 
folded to extend along the lower side of the insulating base 
10, extends approximately in a straight-line form and has an 

10 arcuate recess 77 (see Fig. 11) provided in the center 

thereof. The retaining portion 17c is molded over the end 
edge 73 so as to retain the end edge 73 at a plurality of 
positions (five positions) . A portion of the surface of the 
flexible circuit board 20 near the end edge 73 is recessed as 

15 far as the bottom of a recess 78 recessed toward the inner 
side of the insulating base 10 from a position immediately 
behind the edge along which the flexible circuit board 20 is 
folded over toward the lower side of the insulating base 10 
(i.e. from a portion of the lower side of insulating base 10 

20 closer to the outer peripheral side thereof) . This is done 

because the surface of the flexible circuit board 20 needs to 
be lowered by an amount corresponding to the thickness of the 
retaining portion 17c in order to make the surface of the 
retaining portion 17c flush with the exposed surfaces of the 

25 terminal patterns 29. 
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That is, the third embodiment is an electronic 
component substrate 1-3 including an insulating base 10 and a 
flexible circuit board 20 mounted on the insulating base 10. 
The flexible circuit board 20 is a synthetic resin film 
5 provided thereon with terminal patterns 29 and a conductor 

pattern 25 whose surface is slidingly contacted with a slider. 
The insulating base 10 is a synthetic resin molded piece. The 
flexible circuit board 20 is insert-molded to the insulating 
base 10. Further, a collector plate 50-3 provided with a 

10 tubular projection 51-3 is insert-molded to the insulating 
base 10 in such a way that the tubular projection 51-3 is 
positioned in through-holes 11 and 21 respectively provided 
in the insulating base 10 and the flexible circuit board 20. 
Further, the insulating base 10 is provided with retaining 

15 portions 17a, 17b and 17c for firmly securing the flexible 
circuit board 20 to the insulating base 10. 

In the third embodiment, the collector plate 50-3 
provided with the tubular projection 51-3 is insert-molded to 
the insulating base 10, by way of example. However, it is 

20 also possible to construct an electronic component substrate 
having the same structure as in the third embodiment except 
that the collector plate 50-3 is not insert-molded to the 
insulating base 10. 

This electronic component substrate includes an 

25 insulating base 10 and a flexible circuit board 20 mounted on 
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the insulating base 10. The flexible circuit board 20 is a 
synthetic resin film provided thereon with terminal patterns 
29 and a conductor pattern 25 whose surface is slidingly 
contacted with a slider. The insulating base 10 is a 
5 synthetic resin molded piece. The flexible circuit board 20 
is insert-molded to the insulating base 10. Further, the 
insulating base 10 is provided with retaining portions 17a, 
17b and 17c for firmly securing the flexible circuit board 20 
to the insulating base 10. 

10 Next, a method of producing the electronic component 

substrate 1-3 will be described. First, as shown in Fig. 11, 
a flexible circuit board 20 is prepared which has a through- 
hole 21 and resin insertion portions 75a and 75b and further 
has a resistor pattern 25 and terminal patterns 29 formed on 

15 the surface thereof. The resistor pattern 25 is formed from a 
metal thin film deposited by physical vapor deposition or 
chemical vapor deposition. In addition, a collector plate 50- 
3 as shown in Fig. 10 is prepared. The flexible circuit board 
20 has connecting portions 31 projecting from both side edges 

20 of a portion where the resistor pattern 25 is provided. A 
large number of identical flexible circuit boards 20 (not 
shown) are connected in parallel through the connecting 
portions 31. The collector plate 50-3 is also connected to 
other collector plates 50-3 through the connecting portion 

25 55-3 that is connected at the distal end thereof to a 
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connecting member (not shown) . Thus, a large number of 
identical collector plates 50-3 are connected in parallel 
through the connecting member. 

Next, as shown in Fig. 12, each flexible circuit board 
5 20 connected through the connecting portions 31 and each 

collector plate 50-3 connected through the connecting member 
is inserted between a first mold member 41 and a second mold 
member 45. At this time, a cavity CI having the same shape as 
the external shape of the electronic component substrate 1-3 

10 is formed between the first and second mold members 41 and 45. 
The surface of the flexible circuit board 20 where the 
resistor pattern 25 is formed is abutted against an inner 
plane surface Cll of the cavity CI on the side of the first 
mold member 41. Moreover, the portion of the flexible circuit 

15 board 20 closer to one end edge 73 where the terminal 

patterns 29 are provided is folded over toward the second 
mold member 45. More specifically, the flexible circuit board 
20 is accommodated in the cavity CI between the first and 
second mold members 41 and 45. At this time, the surface of 

20 the flexible circuit board 20 where the resistor pattern 25 
is provided is abutted against one inner surface of the 
cavity CI (on the first mold member side) , and the portion of 
the flexible circuit board 20 on the side thereof where the 
terminal patterns 29 are provided is folded over toward the 

25 other inner surface of the cavity CI (on the second mold 
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member side) . Meanwhile, the collector plate 50-3 is clamped 
at the base member 53-3 thereof between the first and second 
mold members 41 and 45, and the lower side of the connecting 
portion 55-3 is brought into close contact with the surface 
5 of the second mold member 45. It should be noted that the 

reason why the recess 77 (see Fig. 11) is provided on the end 
edge 73 of the flexible circuit board 20 is to prevent the 
flexible circuit board 20 from contacting a projection 47, 
which is provided on the second mold member 45 to form the 

10 through-hole 11, when the portion of the flexible circuit 

board 20 closer to the end edge 73 is folded over toward the 
second mold member 45. 

Then, a heated molten synthetic resin is injected from 
two resin injection ports [shown by arrows Gl and G2 in 

15 Fig. 9(a) and Gl and G2 in Fig. 12) provided on the mold 

member 41 side to fill the cavity CI with the molten resin. 
The injection pressure and heat of the molten resin cause the 
flexible circuit board 20 to be pressed against the inner 
peripheral surface of the cavity CI and deformed into the 

20 inner peripheral surface configuration. In this state, the 

injected resin is cooled and solidified. That is, by filling 
the molten molding resin into the cavity CI, the folded 
portion of the flexible circuit board 20 is brought into 
close contact with a cavity wall area extending from the 

25 upper surface to the lower surface of the cavity CI along one 
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outer peripheral side surface thereof. In this state, the 
molten resin is cooled and solidified. Then, the first and 
second mold members 41 and 45 are removed, and the connecting 
portions 31 projecting from both sides of the molded 
5 insulating base 10 and the projecting distal end of the 

connecting portion 55-3 of the collector plate 50-3 are cut 
off. Thus, the electronic component substrate 1-3 shown in 
Figs. 9 and 10 is completed. 

It should be noted that the reason why the end edge 73 

10 and its vicinities are retained discontinuously at a 

plurality of positions with the retaining portion 17c as 
stated above is to abut a part of the end edge 73 against the 
surface of the second mold member 45 to thereby hold the end 
edge 73 so that this portion will not be deformed by being 

15 pushed down to the surface of the second mold member 45 by 

the injection pressure of the molten molding resin. In other 
words, the end edge 73 and its vicinities exposed on the 
lower side of the insulating base 10 without being covered 
with the retaining portion 17c are formed as the result of 

20 holding the end edge 73 and its vicinities by the second mold 
member 45. 

Thus, it is possible according to this embodiment to 
easily produce an electronic component substrate 1-3 having a 
structure in which the resistor pattern 25 is exposed on the 
25 upper side of the insulating base 10 and the terminal 
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patterns 29 are exposed over an area extending from one outer 
peripheral side to the lower side of the insulating base 10 
and further the collector plate 50-3 is mounted, simply by 
insert-molding the flexible circuit board 20 and the 
5 collector plate 50-3 in the cavity CI between the first and 
second mold members 41 and 45. Accordingly, productivity is 
improved, and the production cost can be reduced. In addition, 
the material cost can be reduced in comparison to the ceramic 
substrate. It is also possible to achieve a reduction in 

10 thickness easily and at reduced cost. 

With the electronic component substrate 1-3, the 
portion of the flexible circuit board 20 provided on the 
upper side of the insulating base 10 and the portion of the 
flexible circuit board 20 provided on the lower side of the 

15 insulating base 10 are provided with the retaining portions 
17a to 17c, respectively, for firmly securing the flexible 
circuit board 20 to the insulating base 10. Therefore, even 
if the flexible circuit board 20 and the insulating base 10 
are made of a combination of materials that are not easily 

20 fixed to each other only with the heat and pressure applied 
during insert molding, the flexible circuit board 20 can be 
easily and firmly secured to the insulating base 10 without 
the occurrence of such a problem that the flexible circuit 
board 20 separates from the surface of the insulating base 10. 

25 It should be noted that in this embodiment the retaining 



portions 17a to 17c are provided for the resistor pattern- 
side end edge 71 of the flexible circuit board 20 provided on 
the upper side of the insulating base 10 and for the portions 
near the outer peripheries of the ends 25e of the resistor 
5 pattern 25 and further for the terminal pattern-side end edge 
73 provided on the lower side of the insulating base 10. 
However, in a case where the flexible circuit board 20 is 
fixed to the insulating base 10 relatively firmly, it may be 
only necessary to provide a retaining portion for any one of 

10 the three positions. In such a case, it is preferable that 
the retaining portion 17c be provided for the end edge 73 of 
the flexible circuit board 20, which is closer to the 
terminal patterns 29, because the portion of the flexible 
circuit board 20 folded over toward the lower side of the 

15 insulating base 10 is subjected to the strongest stress 

acting to return it to the original shape and hence easily 
separable . 

With the electronic component substrate 1-3 produced as 
stated above, the tubular projection 51-3 is passed through a 

20 fitting hole 61 of a slider 60 similar to that shown in 

Fig. 7, and the distal end of the tubular projection 51-3 is 
caulked, thereby mounting the slider 60 rotatably. Thus, a 
pre-set variable resistor is constructed. 
[Fourth Embodiment] 

25 Figs. 13 and 14 are diagrams showing an electronic 



component substrate 1-4 produced by using a fourth embodiment 
of the present invention. Fig. 13 is a perspective view. 
Fig. 14(a) is a plan view. Fig. 14(b) is a front view. 
Fig. 14(c) is a sectional view in the direction of arrows G-G 
5 in Fig. 14(a). Fig. 14(d) is a rear view. As shown in these 
figures, the electronic component substrate 1-4 includes an 
insulating base 10 and a flexible circuit board 20 integrally 
mounted on the insulating base 10 by insert molding. In 
addition, terminal plates 70 are mounted on an end portion of 

10 the insulating base 10 in electrical connection with terminal 
patterns 29 provided on the flexible circuit board 20. The 
electronic component substrate 1-4 will be described below 
for each constituent part thereof. 

The insulating base 10 is an approximately rectangular 

15 plate-shaped synthetic resin molded piece provided in the 

center thereof with a circular through-hole 11. A collector 
plate accommodating recess 15 with a U-shaped sectional 
configuration is provided in the center of the lower side of 
the insulating base 10. Further, terminal plate accommodating 

20 recesses 18 with a size and configuration suitable for 

accommodating the terminal plates 70 are provided on the 
lower side of the insulating base 10 near one end edge 
thereof. The insulating base 10 is made of a thermoplastic 
synthetic resin, e.g. nylon or polyphenylene sulfide (PPS) . 

25 The flexible circuit board 20 is a thermoplastic 
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synthetic resin film (e.g. polyimide film) provided thereon 
with terminal patterns 29 and a conductor pattern 25 whose 
surface is slidingly contacted with a slider. That is, the 
flexible circuit board 20 has a through-hole 21 provided in a 
5 central position of the synthetic resin film corresponding to 
the through-hole 11. The through-hole 21 has the same inner 
diameter as that of the through-hole 11. A horseshoe-shaped 
conductor pattern (hereinafter referred to as "resistor 
pattern" in this embodiment) 25 is provided on the surface of 

10 the synthetic resin film around the through-hole 21. Further, 
terminal patterns 29 are provided at both ends of the 
resistor pattern 25. The terminal patterns 29 are connected 
to the resistor pattern 25. 

The resistor pattern 25 is formed from a metal thin 

15 film deposited by physical vapor deposition (PVD) or chemical 
vapor deposition (CVD) . Vacuum deposition, sputtering, ion 
beam deposition, etc. may be used as a method of physical 
vapor deposition. As a method of chemical vapor deposition, 
thermal CVD, plasma CVD, photo-assisted CVD, etc. may be used. 

20 Examples of materials usable to deposit the resistor pattern 
25 are nickel based materials, e.g. nickel-chromium alloy, 
cermets, e.g. a chromium silicate based compound (Cr-Si0 2 ) , 
and tantalum-based materials, e.g. tantalum nitride. A 
chromium silicate based compound can easily attain a high 

25 specific resistance more than 2000 p,Q-cm and is therefore 
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suitable for achieving a reduction in size of the electronic 
component substrate 1-4. 

Incidentally, it is also possible to use a resistor 
pattern made of a resistor paste, e.g. carbon paste, as a 
5 resistor pattern 25 in the present invention. However, in 
this embodiment, a resistor pattern 25 formed by metal vapor 
deposition is used because the electronic component substrate 
1-4 is a substrate for a pre-set variable resistor. The 
reason for this is as follows. A pre-set variable resistor is 

10 usually mounted on another circuit board or the like before a 
resistance is set by rotating the slider. Once a resistance 
has been set, the set resistance is not changed but 
maintained as it is during use. Accordingly, it is necessary 
for this type of pre-set variable resistor that the set 

15 resistance should not easily be affected by temperature or 

humidity. When a resistor pattern made of a resistor paste is 
used, however, the set resistance is likely to change with a 
change in temperature or humidity because the resistor paste 
is a mixture of a resin and an electrically conductive powder 

20 and the resin contained in the resistor pattern is easily 
affected by heat and humidity. 

With the resistor pattern 25 formed by the above- 
described metal vapor deposition, the whole resistor pattern 
25 can be formed homogeneously with a uniform thickness. 

25 Moreover, because the resistor pattern 25 does not contain a 
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resin as in the case of a resistor pattern formed by printing 
and firing a paste prepared by mixing an electrically 
conductive powder in a resin, the resistance is unlikely to 
change with temperature. For example, in the case of a 
5 resistor pattern formed by printing and firing a carbon paste, 
the temperature coefficient of resistance is 500 ppm/°C, 
whereas in the case of a metal thin film formed by using the 
above-described vacuum deposition, the temperature 
coefficient of resistance is 100 ppm/°C. It should be noted 

10 that the temperature coefficient of resistance of the metal 
thin film is a favorable temperature characteristic 
comparable to that in the case of a resistor pattern fired 
onto a ceramic substrate at high temperature. For the reasons 
stated above, the resistor pattern 25 formed by metal vapor 

15 deposition is used in this embodiment. 

The terminal patterns 29 are formed from a copper layer 
and a gold layer successively vapor-deposited over a nichrome 
primary coat. It should be noted that the terminal patterns 
29 may be formed by other means, e.g. printing and firing of 

20 an electrically conductive paste, because the terminal 
patterns 29 have no direct influence on the change in 
resistance . 

The terminal plates 70 are each made of an 
approximately U-shaped metal sheet (e.g. an iron sheet with 

25 copper plating on the surface thereof, which is then plated 
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with a low-melting metal, or a stainless steel sheet) having 
a size suitable for covering the upper side, outer peripheral 
side and lower side of an insulating base end portion 12. 
That is, the fourth embodiment is an electronic 
5 component substrate 1-4 including an insulating base 10 and a 
flexible circuit board 20 mounted on the insulating base 10. 
The flexible circuit board 20 is a synthetic resin film 
provided thereon with terminal patterns 29 and a conductor 
pattern 25 whose surface is slidingly contacted with a slider. 

10 The insulating base 10 is a synthetic resin molded piece. The 
flexible circuit board 20 is insert-molded to the insulating 
base 10. The electronic component substrate 1-4 further has 
terminal plates 70 mounted on an end portion of the 
insulating base 10 in electrical connection with the terminal 

15 patterns 29 provided on the flexible circuit board 20. 

Next, a method of producing the electronic component 
substrate 1-4 will be described. First, a flexible circuit 
board 20 as shown in Fig. 15 is prepared which has a through- 
hole 21 and further has a resistor pattern 25 and terminal 

20 patterns 29 formed on the surface thereof. The resistor 
pattern 25 is formed from a metal thin film deposited by 
physical vapor deposition or chemical vapor deposition. The 
flexible circuit board 20 has connecting portions 31 
projecting from both side edges thereof. A large number of 

25 identical flexible circuit boards 20 are connected in 
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parallel through the connecting portions 31. 

Next, as shown in Fig. 16, each flexible circuit board 
20 connected through the connecting portions 31 is inserted 
between a first mold member 41 and a second mold member 45. 
5 At this time, a cavity CI having the same shape as the 

external shape of the electronic component substrate 1-4 is 
formed between the first and second mold members 41 and 45. 
The surface of the flexible circuit board 20 where the 
resistor pattern 25 is formed is abutted against an inner 

10 plane surface Cll of the cavity CI on the side of the first 
mold member 41 . 

Then, a heated molten synthetic resin (nylon, 
polyphenylene sulfide, etc.) is injected from two resin 
injection ports (shown by arrows PI and P2 in Fig. 13 and PI 

15 and P2 in Fig. 16) provided in the first mold member 41 to 
fill the cavity CI with the molten resin. After the molten 
resin has been cooled and solidified, the first and second 
mold members 41 and 45 are removed, and the connecting 
portions 31 projecting from both sides of the molded 

20 insulating base 10 are cut off. 

Then, terminal plates 70 as shown in Figs. 13 and 14 
are mounted in such a manner as to cover the portions of the 
surface of the flexible circuit board 20 where the terminal 
patterns 29 are provided, in electrical connection with the 

25 terminal patterns 29, and further cover the surfaces of the 
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terminal plate accommodating recesses 18 on the lower side of 
the insulating base 10 and the outer peripheral side of the 
insulating base 10. Consequently, an electronic component 
substrate 1-4 is completed which has the terminal plates 70 
5 mounted on the insulating base end portion 12 in electrical 
connection with the terminal patterns 29 as shown in Figs. 13 
and 14. 

That is, the fourth embodiment is a method of producing 
an electronic component substrate 1-4 by preparing a flexible 

10 circuit board 20 comprising a synthetic resin film provided 
thereon with a conductor pattern 25, the surface of which is 
slidingly contacted with a slider, and terminal patterns 29 
connected to the conductor pattern 25, and further preparing 
terminal plates 70 made of metal sheets and mold members 41 

15 and 45 having a cavity CI with a shape that corresponds to 

the external shape of the electronic component substrate 1-4 
to be produced. Then, the flexible circuit board 20 is 
accommodated in the cavity CI between the mold members 41 and 
45. At this time, the surface of the flexible circuit board 

20 20 where the conductor pattern 25 is provided is abutted 

against one inner surface Cll of the cavity CI (surface of 
the first mold member 41). Then, a molten molding resin is 
filled into the cavity CI. After the filled molding resin has 
been solidified, the mold members 41 and 45 are removed, 

25 whereby the flexible circuit board 20 is mounted on an 
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insulating base 10 made of the molding resin in such a way 
that the conductor pattern 25 and the terminal patterns 29 
are exposed. Thereafter, the terminal plates 70 are mounted 
on an insulating base end portion 12 in electrical connection 
5 with the terminal patterns 29 provided on the flexible 
circuit board 20. 

It should be noted that the connection between the 
terminal plates 70 and the terminal patterns 29 may be made 
only with mechanical pressure contact force obtained by 

10 abutting them against each other directly. Alternatively, the 
terminal plates 70 and the terminal patterns 29 may be 
connected through an electrically conductive adhesive or the 
like. It should be noted that the configuration and mounting 
structure of the terminal plates 70 are not necessarily 

15 limited to those in this embodiment, but the terminal plates 
70 may adopt any mounting structure, provided that the 
terminal plates 70 are mounted on the end portion of the 
insulating base 10 in electrical connection with the terminal 
patterns 29. 

20 According to the above-described method of producing 

the electronic component substrate 1-4, the flexible circuit 
board 20 is insert-molded to the insulating base 10. 
Therefore, the electronic component substrate 1-4 can be 
produced easily, and the production cost can be reduced. In 

25 addition, because the insulating base 10 is a synthetic resin 
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molded piece, the production thereof is facilitated, and the 
material cost can be reduced in comparison to the ceramic 
substrate. It is also possible to achieve a reduction in 
thickness easily and at reduced cost. Further, the electronic 
5 component substrate 1-4 can be mass-produced easily by 

simultaneously forming a large number of sets of resistor 
patterns 25 on a synthetic resin film, and then 
simultaneously molding insulating bases 10 together with 
respective flexible circuit boards 20 provided with 

10 respective resistor patterns 25 in each set, followed by 

cutting the integrally connected flexible circuit boards 20 
from each other, thereby enabling each individual discrete 
product to be obtained. Thus, productivity is improved. 
Fig. 17 is a diagram showing a pre-set variable 

15 resistor 100-4 constructed by using the electronic component 
substrate 1-4. Fig. 17(a) is a plan view. Fig. 17(b) is a 
front view. Fig. 17(c) is a sectional view in the direction 
of arrows H-H in Fig. 17(a). Fig. 17(d) is a rear view. As 
shown in these figures, the pre-set variable resistor 100-4 

20 has a slider 60 that is installed on the upper side of the 

electronic component substrate 1-4. A collector plate 50 is 
installed on the lower side of the electronic component 
substrate 1-4. A cylindrical tubular projection 51 provided 
on the collector plate 50 is inserted through the through- 

25 holes 11 and 21. The distal end of the tubular projection 51 
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extending through the electronic component substrate 1-4 is 
inserted through a fitting hole 61 provided in the slider 60. 
Then, the projecting distal end of the tubular projection 51 
is caulked, thereby mounting the slider 60 rotatably. The 
5 collector plate 50 is accommodated in the collector plate 
accommodating recess 15 provided on the lower side of the 
electronic component substrate 1-4. Rotating the slider 60 
causes a sliding contact 63 provided on the slider 60 to 
slide on the surface of the resistor pattern 25 (see Fig. 14), 

10 thereby varying the resistance between the terminal plates 70 
and the collector plate 50. 

The pre-set variable resistor 100-4 is mounted on 
another circuit board having various electronic components 
mounted thereon. At this time, the terminal plates 70 are 

15 secured to a circuit pattern provided on the another circuit 
board by a connecting means using a low-melting metal or the 
like, which is accompanied by high temperature. In this 
regard, because the terminal plates 70 are used in the 
present invention, it is easy to secure the pre-set variable 

20 resistor 100-4 to the another circuit board with a connecting 
means accompanied by high temperature. On the other hand, it 
becomes possible to use materials that may be easily affected 
by heat for the terminal patterns 29 and the flexible circuit 
board 20. The terminal plates 70 serve also as mechanical 

25 securing means for securing the flexible circuit board 20 to 
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the insulating base 10 by clamping them together. 
[Fifth Embodiment] 

Fig. 18 is a diagram showing an electronic component 
substrate 1-5 produced by using a fifth embodiment of the 
5 present invention. Fig. 18(a) is a plan view. Fig. 18(b) is 
a front view. Fig. 18(c) is a sectional view in the direction 
of arrows I-I in Fig. 18(a). Fig. 18(d) is a rear view. In 
the electronic component substrate 1-5 shown in these figures, 
the same portions as those of the electronic component 

10 substrate 1-4 are denoted by the same reference numerals, and 
a detailed description thereof is omitted. In the electronic 
component substrate 1-5 also, a flexible circuit board 20 is 
integrally mounted on the upper side of an insulating base 10 
by insert molding, and terminal plates 70 are mounted on an 

15 insulating base end portion 12 in electrical connection with 

terminal patterns 29. A resistor pattern 25 is also made of a 
metal thin film deposited by physical vapor deposition or 
chemical vapor deposition. 

The electronic component substrate 1-5 differs from the 

20 electronic component substrate 1-4 in that the terminal 

plates 70 are also insert-molded to the insulating base 10 in 
addition to the flexible circuit board 20, thereby 
integrating together these components into one unit. That is, 
the electronic component substrate 1-5 is produced by the 

25 following method. As shown in Fig. 19, a flexible circuit 
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board 20 and terminal plates 70 are previously inserted into 
a cavity CI between first and second mold members 41 and 45 
for molding an insulating base 10, and a molten synthetic 
resin is injected into the cavity CI from resin injection 
5 ports PI and P2 (provided at the same positions as in the 
fourth embodiment) and cooled to be solidified, thereby 
producing an electronic component substrate 1-5 in which the 
flexible circuit board 20 and the terminal plates 70 are 
integrally molded on the insulating base 10. 

10 That is, the fifth embodiment is an electronic 

component substrate 1-5 including an insulating base 10 and a 
flexible circuit board 20 mounted on the insulating base 10. 
The flexible circuit board 20 is a synthetic resin film 
provided thereon with terminal patterns 29 and a conductor 

15 pattern 25 whose surface is slidingly contacted with a slider. 
The insulating base 10 is a synthetic resin molded piece. The 
flexible circuit board 20 is insert-molded to the insulating 
base 10. The electronic component substrate 1-5 further has 
terminal plates 70 mounted on an end portion of the 

20 insulating base 10 in electrical connection with the terminal 
patterns 29 provided on the flexible circuit board 20. The 
terminal plates 70 are also insert-molded to the insulating 
base 10. 

Further, the fifth embodiment is a method of producing 
25 an electronic component substrate 1-5 by preparing a flexible 
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circuit board 20 comprising a synthetic resin film provided 
thereon with a conductor pattern 25, the surface of which is 
slidingly contacted with a slider, and terminal patterns 29 
connected to the conductor pattern 25, and further preparing 
5 terminal plates 70 made of metal sheets and mold members 41 
and 45 having a cavity CI with a shape that corresponds to 
the external shape of the electronic component substrate 1-5 
to be produced. Then, the flexible circuit board 20 and the 
terminal plates 70 are accommodated in the cavity CI between 

10 the mold members 41 and 45. At this time, the surface of the 
flexible circuit board 20 where the conductor pattern 25 is 
provided is abutted against one inner surface Cll of the 
cavity CI (surface of the first mold member 41) . At the same 
time, the terminal plates 70 are partially abutted against or 

15 opposed to the terminal patterns 29 on the flexible circuit 
board 20. Then, a molten molding resin is filled into the 
cavity CI. After the filled molding resin has been solidified, 
the mold members 41 and 45 are removed, whereby the flexible 
circuit board 20 is mounted on an insulating base 10 made of 

20 the molding resin in such a way that the conductor pattern 25 
and the terminal patterns 29 are exposed, and at the same 
time, the terminal plates 70 are mounted on an end portion of 
the insulating base 10 in electrical connection with the 
terminal patterns 29 provided on the flexible circuit board 

25 20 . 
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It should be noted that a cavity C12 constituting a 
part of the cavity CI is provided in the first mold member 41 
at a position above the terminal plates 70. The cavity C12 is 
provided therein with projection-shaped abutting portions 42 
5 that support the terminal plates 70 from the rear side 

thereof so that the terminal plates 70 will not be displaced 
by the molten molding resin injected into the cavities CI and 
C12 when the insulating base 10 is molded. The cavity C12 
forms a terminal plate retaining portion 19 as shown in 

10 Fig. 18, which is made of the same synthetic resin as the 
insulating base 10 to cover the upper side of the terminal 
plates 70, thereby ensuring the securing of the terminal 
plates 70 to the insulating base 10 and also ensuring the 
connection of the terminal plates 70 to the terminal patterns 

15 29. It should be noted that an opening 23 is provided between 
the terminal patterns 29 on the flexible circuit board 20 to 
provide an integral connection between the insulating base 10 
and the terminal plate retaining portion 19. Two holes 191 in 
the terminal plate retaining portion 19 are formed by the 

20 abutting portions 42 provided in the cavity C12 of the first 
mold member 41 . 

Thus, not only the flexible circuit board 20 but also 
the terminal plates 70 are insert-molded to the insulating 
base 10, whereby it becomes unnecessary to carry out the step 

25 of mounting the terminal plates 70 onto the insulating base 
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10, which would otherwise be necessary to carry out as a 
separate step. In addition, the terminal plates 70 can be 
secured to the insulating base 10 easily and surely, and 
electrical connection of the terminal plates 70 to the 
5 terminal patterns 29 can be effected easily and reliably. In 
addition, because the insulating base 10 is a synthetic resin 
molded piece, the production thereof is facilitated, and the 
material cost can be reduced in comparison to the ceramic 
substrate. It is also possible to achieve a reduction in 

10 thickness easily and at reduced cost. It should be noted that 
the terminal plate retaining portion 19 is not necessarily 
needed and may be omitted. 
[Sixth Embodiment] 

Fig. 20 is a diagram showing an electronic component 

15 substrate 1-6 produced by using a sixth embodiment of the 

present invention. Fig. 20(a) is a plan view. Fig. 20(b) is 
a front view. Fig. 20(c) is a sectional view in the direction 
of arrows J-J in Fig. 20(a). Fig. 20(d) is a rear view. In 
the electronic component substrate 1-6 shown in these figures, 

20 the same portions as those of the electronic component 

substrate 1-4 are denoted by the same reference numerals, and 
a detailed description thereof is omitted. In the electronic 
component substrate 1-6 also, a flexible circuit board 20 is 
integrally mounted on the upper side of an insulating base 10 

25 by insert molding, and terminal plates 70 are mounted on an 
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insulating base end portion (end edge) 12 in electrical 
connection with terminal patterns 29 provided on the flexible 
circuit board 20. 

The electronic component substrate 1-6 differs from the 
5 electronic component substrate 1-4 in that a collector plate 
50-6 is also integrally molded in the insulating base 10 of 
the electronic component substrate 1-4. The collector plate 
50-6 has an approximately rectangular base member 53-6 made 
of a metal sheet. The base member 53-6 is provided in the 

10 center thereof with a tubular projection 51-6 projecting from 
the surface of the electronic component substrate 1-6 where 
the resistor pattern 25 is provided. The base member 53-6 
further has an approximately rectangular connecting portion 
55-6 projecting outward from one outer peripheral side of the 

15 base member 53-6. The connecting portion 55-6 is bent twice 
at approximately right angles so as to be exposed on the 
surface of the electronic component substrate 1-6 opposite to 
the surface thereof where the resistor pattern 25 is provided. 
The distal end of the connecting portion 55-6 is trisected, 

20 and the central portion of the trisected distal end is bent 
at approximately right angles toward the surface of the 
electronic component substrate 1-6 where the resistor pattern 
25 is provided. In the electronic component substrate 1-6, 
the collector plate 50-6 is embedded in the insulating base 

25 10 by insert molding in such a way that the tubular 
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projection 51-6 is positioned in (in the center of) a 
through-hole 11 in the insulating base 10 (also in a through- 
hole 21 in the flexible circuit board 20) . At this time, the 
lower side of the connecting portion 55-6 is exposed on the 
5 lower side of the insulating base 10, as has been stated 

above. The tubular projection 51-6 projects from the upper 
side of the flexible circuit board 20. With this arrangement, 
the insulating base 10, the flexible circuit board 20 and the 
collector plate 50-6 can be integrated together at the same 

10 time as the insulating base 10 is molded. Accordingly, the 
production process can be simplified. 

Next, a method of producing the electronic component 
substrate 1-6 will be described. First, a flexible circuit 
board 20 similar to that shown in Fig. 15 is prepared which 

15 has a through-hole 21 and a resistor pattern 25 and terminal 
patterns 29 formed on the surface thereof. The resistor 
pattern 25 is formed from a metal thin film deposited by 
physical vapor deposition or chemical vapor deposition. In 
addition, a collector plate 50-6 as shown in Fig. 20 is 

20 prepared. As has been stated above, the flexible circuit 

board 20 has connecting portions 31 projecting from both side 
edges thereof. A large number of identical flexible circuit 
boards 20 are connected in parallel through the connecting 
portions 31. The collector plate 50-6 is also connected to 

25 other collector plates 50-6 through the connecting portion 
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55-6 that is connected at the distal end thereof to a 
connecting member (not shown) . Thus, a large number of 
identical collector plates 50-6 are connected in parallel 
through the connecting member. 
5 Next, as shown in Fig. 21, each flexible circuit board 

20 connected through the connecting portions 31 and each 
collector plate 50-6 connected through the connecting member 
is inserted between a first mold member 41 and a second mold 
member 45. At this time, a cavity CI having the same shape as 

10 the external shape of the electronic component substrate 1-6 

is formed between the first and second mold members 41 and 45. 
The surface of the flexible circuit board 20 where the 
resistor pattern 25 is formed is abutted against an inner 
plane surface Cll of the cavity CI on the side of the first 

15 mold member 41. More specifically, the flexible circuit board 
20 is accommodated in the cavity CI between the first and 
second mold members 41 and 45. At this time, the surface of 
the flexible circuit board 20 where the resistor pattern 25 
is provided is abutted against one inner surface Cll of the 

20 cavity CI (surface of the first mold member 41) . Meanwhile, 
the collector plate 50-6 is clamped at the base member 53-6 
thereof between the first and second mold members 41 and 45. 
At the same time, a projection defined by the two mold 
members 41 and 45 is inserted into the tubular projection 51- 

25 6, and the lower side of the connecting portion 55-6 is 
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brought into close contact with the surface of the second 
mold member 45. 

Then, a heated molten synthetic resin (nylon, 
polyphenylene sulfide, etc.) is injected from resin injection 
5 ports PI and P2 (provided at the same positions as in 

Fig. 13) provided on the first mold member 41 side of the 
cavity CI to fill the cavity CI with the molten resin. The 
injection pressure of the molten resin causes the flexible 
circuit board 20 to be pressed against the inner plane 

10 surface Cll of the first mold member 41. In this state, the 
injected resin is cooled and solidified. Then, the first and 
second mold members 41 and 45 are removed, and the connecting 
portions 31 projecting from both sides of the molded 
insulating base 10 and the projecting distal end of the 

15 connecting portion 55-6 of the collector plate 50-6 are cut 
off. Thus, the electronic component substrate 1-6 shown in 
Fig. 20 is completed. It should be noted that a through-hole 
11 is provided in the center of the insulating base 10, and a 
horseshoe-shaped resistor pattern 25 is provided on the 

20 flexible circuit board 20 at the outer periphery of the 

through-hole 11. Further, terminal patterns 29 are provided 
at both ends of the resistor pattern 25. Further, the 
collector plate 50-6 is integrally embedded in the insulating 
base 10. The tubular projection 51-6 of the collector plate 

25 50-6 extends through the through-hole 11, which is provided 
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in the insulating base 10, and projects beyond the upper side 
of the insulating base 10. The base member 53-6 is embedded 
in the insulating base 10. The connecting portion 55-6 is 
exposed on the lower side of the insulating base 10 (at one 
5 outer peripheral side of the insulating base 10 opposite to 
the terminal patterns 29 exposed on the upper side of the 
insulating base 10). 

Then, terminal plates 70 as shown in Fig. 20 are 
mounted in such a manner as to cover the portions of the 

10 surface of the flexible circuit board 20 where the terminal 
patterns 29 are provided, in electrical connection with the 
terminal patterns 29, and further cover the surfaces of the 
terminal plate accommodating recesses 18 on the lower side of 
the insulating base 10 and the outer peripheral side of the 

15 insulating base 10. Thus, an electronic component substrate 
1-6 is completed which has the terminal plates 70 mounted on 
the insulating base end portion 12 in electrical connection 
with the terminal patterns 29 as shown in Fig. 20. 

That is, the sixth embodiment is an electronic 

20 component substrate 1-6 including an insulating base 10 and a 
flexible circuit board 20 mounted on the insulating base 10. 
The flexible circuit board 20 is a synthetic resin film 
provided thereon with terminal patterns 29 and a conductor 
pattern 25 whose surface is slidingly contacted with a slider. 

25 The insulating base 10 is a synthetic resin molded piece. The 
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flexible circuit board 20 is insert-molded to the insulating 
base 10. The electronic component substrate 1-6 further has 
terminal plates 70 mounted on an end portion of the 
insulating base 10 in electrical connection with the terminal 
5 patterns 29 provided on the flexible circuit board 20. 
Further, the electronic component substrate 1-6 has a 
collector plate 50-6 insert-molded to the insulating base 10. 

In addition, the sixth embodiment is a method of 
producing an electronic component substrate 1-6 by preparing 

10 a flexible circuit board 20 comprising a synthetic resin film 
provided thereon with a conductor pattern 25, the surface of 
which is slidingly contacted with a slider, and terminal 
patterns 29 connected to the conductor pattern 25, and 
further preparing terminal plates 70 made of metal sheets and 

15 mold members 41 and 45 having a cavity CI with a shape that 

corresponds to the external shape of the electronic component 
substrate 1-6 to be produced. Then, the flexible circuit 
board 20 is accommodated in the cavity CI between the mold 
members 41 and 45. At this time, the surface of the flexible 

20 circuit board 20 where the conductor pattern 25 is provided 
is abutted against one inner surface Cll of the cavity CI 
(surface of the first mold member 41) . Then, a molten molding 
resin is filled into the cavity CI. After the filled molding 
resin has been solidified, the mold members 41 and 45 are 

25 removed, whereby the flexible circuit board 20 is mounted on 
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an insulating base 10 made of the molding resin in such a way 
that the conductor pattern 25 and the terminal patterns 29 
are exposed. Thereafter, the terminal plates 70 are mounted 
on an end portion of the insulating base 10 in electrical 
5 connection with the terminal patterns 29 provided on the 

flexible circuit board 20. Further, a collector plate 50-6 
made of a metal sheet is accommodated in the cavity CI 
between the mold members 41 and 45 at the same time as the 
flexible circuit board 20 is accommodated in the cavity CI, 

10 thereby embedding the collector plate 50-6 in the insulating 
base 10 made of the molding resin. 

According to the above-described method of producing 
the electronic component substrate 1-6, the flexible circuit 
board 20 and the collector plate 50-6 are insert-molded to 

15 the insulating base 10. Therefore, it becomes unnecessary to 
carry out the step of mounting the collector plate 50-6 onto 
the insulating base 10, which would otherwise be necessary to 
carry out as a separate step. Accordingly, the electronic 
component substrate 1-6 that is equipped with the collector 

20 plate 50-6 made of a metal sheet can be produced easily, and 
the production cost can be reduced. In addition, because the 
insulating base 10 is a synthetic resin molded piece, the 
production thereof is facilitated, and the material cost can 
be reduced in comparison to the ceramic substrate. It is also 

25 possible to achieve a reduction in thickness easily and at 



reduced cost. 

Incidentally, as a modification of the sixth embodiment, 
as shown in Fig. 22, the terminal plates 70 may be inserted 
between the first and second mold members 41 and 45 in 
5 addition to the flexible circuit board 20 and the collector 
plate 50-6 in the same way as in the fifth embodiment. That 
is, an electronic component substrate 1-6A (not shown) may be 
produced by a method wherein, as shown in Fig. 22, the 
flexible circuit board 20, the collector plate 50-6 and the 

10 terminal plates 70 are previously inserted into a cavity CI 
between first and second mold members 41 and 45 for molding 
the electronic component substrate 1-6A. Then, a molten 
synthetic resin is injected into the cavity CI from resin 
injection ports PI and P2 (provided at the same positions as 

15 in the fourth embodiment) and cooled to be solidified, 

thereby integrally molding the flexible circuit board 20, the 
collector plate 50-6 and the terminal plates 70 with the 
insulating base 10. 

That is, this modification discloses the invention 

20 claimed in claim 9 depending on claim 8, which is an 

electronic component substrate 1-6A including an insulating 
base 10 and a flexible circuit board 20 mounted on the 
insulating base 10. The flexible circuit board 20 is a 
synthetic resin film provided thereon with terminal patterns 

25 29 and a conductor pattern 25 whose surface is slidingly 
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contacted with a slider. The insulating base 10 is a 
synthetic resin molded piece. The flexible circuit board 20 
is insert-molded to the insulating base 10. The electronic 
component substrate 1-6A further has terminal plates 70 
5 mounted on an end portion of the insulating base 10 in 

electrical connection with the terminal patterns 29 provided 
on the flexible circuit board 20. The terminal plates 70 are 
insert-molded to the insulating base 10. Further, the 
electronic component substrate 1-6A has a collector plate 50- 

10 6 insert-molded to the insulating base 10. 

In addition, the above-described modification is a 
method of producing an electronic component substrate 1-6A by 
preparing a flexible circuit board 20 comprising a synthetic 
resin film provided thereon with a conductor pattern 25, the 

15 surface of which is slidingly contacted with a slider, and 
terminal patterns 29 connected to the conductor pattern 25, 
and further preparing terminal plates 70 made of metal sheets 
and mold members 41 and 45 having a cavity CI with a shape 
that corresponds to the external shape of the electronic 

20 component substrate 1-6A to be produced. Then, the flexible 
circuit board 20 and the terminal plates 70 are accommodated 
in the cavity CI between the mold members 41 and 45. At this 
time, the surface of the flexible circuit board 20 where the 
conductor pattern 25 is provided is abutted against one inner 

25 surface Cll of the cavity CI (surface of the first mold 
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member 41) . At the same time, the terminal plates 70 are 
partially abutted against or opposed to the terminal patterns 
29 on the flexible circuit board 20. Then, a molten molding 
resin is filled into the cavity CI. After the filled molding 
5 resin has been solidified, the mold members 41 and 45 are 

removed, whereby the flexible circuit board 20 is mounted on 
an insulating base 10 made of the molding resin in such a way 
that the conductor pattern 25 and the terminal patterns 29 
are exposed, and at the same time, the terminal plates 70 are 

10 mounted on an end portion of the insulating base 10 in 

electrical connection with the terminal patterns 29 provided 
on the flexible circuit board 20. Further, a collector plate 
50-6 made of a metal sheet is accommodated in the cavity CI 
between the mold members 41 and 45 at the same time as the 

15 flexible circuit board 20 is accommodated in the cavity CI, 
thereby embedding the collector plate 50-6 in the insulating 
base 10 made of the molding resin. 

According to the above-described method of producing 
the electronic component substrate 1-6A, the flexible circuit 

20 board 20, the collector plate 50-6 and the terminal plates 70 
are insert-molded to the insulating base 10. Therefore, it 
becomes unnecessary to carry out the step of mounting the 
collector plate 50-6 onto the insulating base 10 and the step 
of mounting the terminal plates 70 onto the insulating base 

25 10, which would otherwise be necessary to carry out as 
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separate steps. Accordingly, the electronic component 
substrate 1-6A that is equipped with the collector plate 50-6 
and the terminal plates 70, which are made of metal sheets, 
can be produced easily, and the production cost can be 
5 reduced. In addition, because the insulating base 10 is a 
synthetic resin molded piece, the production thereof is 
facilitated, and the material cost can be reduced in 
comparison to the ceramic substrate. It is also possible to 
achieve a reduction in thickness easily and at reduced cost. 

10 It should be noted that a cavity C12 constituting a 

part of the cavity CI is provided in the first mold member 41 
at a position above the terminal plates 70. The cavity C12 is 
provided therein with projection-shaped abutting portions 42 
that support the terminal plates 70 from the rear side 

15 thereof so that the terminal plates 70 will not be displaced 
by the molten molding resin injected into the cavities CI and 
C12 when the insulating base 10 is molded, as in the case of 
the fifth embodiment. 

In a case where the terminal plates 70 and the 

20 collector plate 50-6 are insert-molded to the insulating base 
10, these members are simultaneously formed in advance on the 
same metal sheet in the state of being connected together 
through connecting portions, and this integral structure is 
accommodated in the mold to mold the insulating base 10. 

25 Thereafter, the connecting portions are cut off. By doing so, 
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it is possible to achieve a virtual reduction in the number 

of required components and to simplify the production process. 

Fig. 23 is a diagram showing a pre-set variable 
resistor 100-6 constructed by using the electronic component 
5 substrate 1-6. Fig. 23(a) is a plan view. Fig. 23(b) is a 
front view. Fig. 23(c) is a sectional view in the direction 
of arrows K-K in Fig. 23(a). Fig. 23(d) is a rear view. As 
shown in these figures, the pre-set variable resistor 100-6 
has a slider 60 that is installed on the upper side of the 

10 electronic component substrate 1-6. That is, the tubular 
projection 51-6 provided on the collector plate 50-6 is 
inserted through a fitting hole 61 provided in the slider 60. 
Then, the projecting distal end of the tubular projection 51- 
6 is caulked, thereby mounting the slider 60 rotatably. 

15 Rotating the slider 60 causes a sliding contact 63 provided 
on the slider 60 to slide on the surface of the resistor 
pattern 25 (see Fig. 20), thereby varying the resistance 
between the terminal plates 70 and the collector plate 50-6. 
[Seventh Embodiment] 

20 In the foregoing embodiments, the portion of the 

flexible circuit board 20 where the terminal patterns 29 are 
provided is disposed only on the upper side of the insulating 
base 10. However, the above-described electronic component 
substrates may be arranged as shown by an electronic 

25 component substrate 1-7 in Fig. 24. That is, an end portion 
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201 of the flexible circuit board 20 where the terminal 
patterns 29 (not explicitly shown in Fig. 24) are provided is 
folded over from the upper side toward the lower side of the 
insulating base 10 along an outer peripheral side thereof, 
5 and the terminal plates 70 are mounted so as to cover the 

folded portion of the flexible circuit board 20. In this case 
also, the flexible circuit board 20 or a combination of the 
flexible circuit board 20 and the terminal plates 70 is 
inserted into the mold and molded integrally with the 

10 insulating base 10. It should be noted that in this case the 
terminal patterns 29 may be provided only on the upper side 
of the flexible circuit board 20. Alternatively, the terminal 
patterns 2 9 may be provided to extend over from the upper 
side to the outer peripheral side or further to the lower 

15 side of the flexible circuit board 20. 
[Eighth Embodiment] 

Figs. 25 and 26 are diagrams showing an electronic 
component substrate 1-8 according to an eighth embodiment of 
the present invention. Fig. 25(a) is a perspective view as 

20 seen from above. Fig. 25(b) is a perspective view as seen 

from below. Fig. 26(a) is a plan view. Fig. 26(b) is a front 
view. Fig. 26(c) is a sectional view in the direction of 
arrows L-L in Fig. 26(a). Fig. 26(d) is a rear view. 
Fig. 26(e) is a sectional view in the direction of arrows M-M 

25 in Fig. 26(a). In the electronic component substrate 1-8 
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shown in these figures, the same portions as those of the 
electronic component substrates 1-4, 1-5, 1-6 and 1-7 are 
denoted by the same reference numerals, and a detailed 
description thereof is omitted. In the electronic component 
5 substrate 1-8 also, a flexible circuit board 20 is integrally 
mounted on the upper side of an insulating base 10 by insert 
molding. A resistor pattern 25 formed on the flexible circuit 
board 20 is made of a metal thin film deposited by physical 
vapor deposition or chemical vapor deposition. It should be 

10 noted that the constituent material of each member 

constituting the electronic component substrate 1-8 is the 
same as that of each corresponding member in the fourth to 
seventh embodiments, and the method of producing the 
electronic component substrate 1-8 is also the same as in the 

15 fourth to seventh embodiments. 

In this embodiment also, the insulating base 10 is an 
approximately rectangular plate-shaped synthetic resin molded 
piece. A collector plate 50-8 is integrally mounted in the 
insulating base 10 by insert molding as in the case of the 

20 foregoing electronic component substrate 1-6. The collector 
plate 50-8 has a base member 53-8 provided with a tubular 
projection 51-8. The base member 53-8 has an approximately 
rectangular connecting portion 55-8 projecting outward from 
one side of the base member 53-8. The tubular projection 51-8 

25 is installed in the insulating base 10 so as to be positioned 



in (in the center of) a through-hole 11 provided in the 
insulating base 10. The inner diameter of the through-hole 11 
is larger than the outer diameter of the tubular projection 
51-8. At this time, the lower side of the connecting portion 
5 55-8 is exposed on the lower side of the insulating base 10. 
The tubular projection 51-8 projects from the upper side of 
the flexible circuit board 20. With this arrangement, the 
insulating base 10, the flexible circuit board 20 and the 
collector plate 50-8 can be integrated together at the same 

10 time, in the same way as in the sixth embodiment. Accordingly, 
the production process can be simplified. 

As shown in Fig. 27, the flexible circuit board 20 is a 
thermoplastic synthetic resin film having an approximately 
rectangular configuration (in which the width is 

15 approximately equal to the width of the insulating base 10, 
and the length is longer than the length of the insulating 
base 10 by a predetermined dimension) . The center of the 
synthetic resin film is provided with a through-hole 21 at a 
position corresponding to the through-hole 11. The through- 

20 hole 21 has the same inner diameter as that of the through- 
hole 11. Further, a horseshoe-shaped conductor pattern 
(hereinafter referred to as "resistor pattern" in this 
embodiment) 25 is provided on the surface of the synthetic 
resin film at the outer periphery of the through-hole 21. 

25 Further, approximately rectangular terminal patterns 29 



extending along the longitudinal direction (A) are provided 
on the surface of the synthetic resin film in electrical 
connection with both ends 25e of the resistor pattern 25. As 
shown in Fig. 26, an edge portion of the flexible circuit 
5 board 20 on the side thereof where the terminal patterns 29 
are provided is folded over from the upper side toward the 
lower side of the insulating base 10 along one outer 
peripheral side thereof. Consequently, the flexible circuit 
board 20 is mounted on the insulating base 10 in a folded 

10 state so that the surface of the flexible circuit board 20 is 
exposed on the upper side, outer peripheral side and lower 
side of the insulating base 10. Accordingly, the resistor 
pattern 25 is exposed on the upper side of the insulating 
base 10, and the terminal patterns 29 are exposed over an 

15 area extending from the upper side to the lower side of the 
insulating base 10 along the outer peripheral side thereof. 

In the electronic component substrate 1-8, the 
insulating base 10 is integrally provided with retaining 
portions 17a, 17b and 17c formed of an insert-molding resin. 

20 The retaining portion 17a has an arcuate configuration to 

cover an end edge 71 of the flexible circuit board 20 outside 
the resistor pattern 25, which is one end of the flexible 
circuit board 20 (on the side thereof where the resistor 
pattern 25 is provided) in the longitudinal direction (A) (it 

25 should be noted that the retaining portion 17a does not cover 
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the resistor pattern 25) . The retaining portion 17b is 
provided near the outer peripheries of the ends 25e of the 
resistor pattern 25 on the flexible circuit board 20. The 
retaining portion 17b has an arcuate configuration to cover 
5 the two terminal patterns 29. The retaining portion 17c is 
disposed on the lower side of the insulating base 10 and has 
a flat plate-shaped configuration flush with the lower side 
of the insulating base 10 to cover an end edge 73 of the 
flexible circuit board 20 on the side thereof where the 

10 terminal patterns 29 are provided. With the retaining 

portions 17a, 17b and 17c, the flexible circuit board 20 is 
firmly secured to the insulating base 10. 

The end edge 71 of the flexible circuit board 20 is 
formed in an arcuate configuration in conformity to the 

15 arcuate shape of the resistor pattern 25. The retaining 
portion 17a is also formed in an arcuate configuration in 
conformity to the arcuate shape of the resistor pattern 25. 

The flexible circuit board 20 is provided with a pair 
of resin insertion portions 75a formed by concavely cutting 

20 two longitudinally extending sides of the flexible circuit 

board 20 [i.e. both ends in the lateral direction (B) of the 
flexible circuit board 20] at the outer peripheries of the 
joints of the resistor pattern 25 and the terminal patterns 
29. In addition, a resin insertion portion 75b defined by a 

25 through-hole is provided between the two terminal patterns 29. 



The retaining portion 17b is molded over the resin insertion 
portions 75a and 75b and in an arcuate configuration in 
conformity to the arcuate shape of the resistor pattern 25. 
The retaining portion 17b is connected to the molding resin 
5 constituting the insulating base 10 at the lower side thereof 
through the resin insertion portions 75a and 75b. 

The end edge 73 of the flexible circuit board 20, which 
is the other end (on the side where the terminal patterns 29 
are provided) in the longitudinal direction (A) that is 

10 folded to extend along the lower side of the insulating base 
10, extends approximately in a straight-line form and has an 
arcuate recess 77 (see Fig. 27) provided in the center 
thereof. The retaining portion 17c is molded over the end 
edge 73 so as to retain the end edge 73 at a plurality of 

15 positions (five positions) . The surface of the portion of the 
flexible circuit board 20 that is folded to extend along the 
lower side of the insulating base 10 is recessed from the 
surface of the rest of the lower side of the insulating base 
10 to form a recess 78. The depth of the recess 78 is 

20 approximately equal to the thickness of the terminal plates 
70. The terminal plates 70 are mounted on an end portion of 
the insulating base 10 on the side thereof where the recess 
78 is provided so as to be connected to the terminal patterns 
29 provided on the flexible circuit board 20. 

25 That is, the eighth embodiment discloses an electronic 
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component substrate 1-8 including an insulating base 10 and a 
flexible circuit board 20 mounted on the insulating base 10. 
The flexible circuit board 20 is a synthetic resin film 
provided thereon with terminal patterns 29 and a conductor 
5 pattern 25 whose surface is slidingly contacted with a slider. 
The insulating base 10 is a synthetic resin molded piece. The 
flexible circuit board 20 is insert-molded to the insulating 
base 10. Further, the electronic component substrate 1-8 has 
terminal plates 70 mounted on an end portion of the 

10 insulating base 10 in electrical connection with the terminal 
patterns 29 provided on the flexible circuit board 20. 
Further, the electronic component substrate 1-8 has a 
collector plate 50-8 insert-molded to the insulating base 10. 
Further, the eighth embodiment is an electronic 

15 component substrate 1-8 including an insulating base 10 and a 
flexible circuit board 20 mounted on the insulating base 10. 
The flexible circuit board 20 is a synthetic resin film 
provided thereon with terminal patterns 29 and a conductor 
pattern 25 whose surface is slidingly contacted with a slider. 

20 The insulating base 10 is a synthetic resin molded piece. The 
flexible circuit board 20 is insert-molded to the insulating 
base 10. Further, the electronic component substrate 1-8 has 
terminal plates 70 mounted on an end portion of the 
insulating base 10 in electrical connection with the terminal 

25 patterns 29 provided on the flexible circuit board 20. The 
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insulating base 10 is provided with retaining portions 17a, 
17b and 17c for firmly securing the flexible circuit board 20 
to the insulating base 10. Further, the electronic component 
substrate 1-8 has a collector plate 50-8 insert-molded to the 
5 insulating base 10. 

Next, a method of producing the electronic component 
substrate 1-8 will be described. First, as shown in Fig. 27, 
a flexible circuit board 20 is prepared which has a through- 
hole 21 and resin insertion portions 75a and 75b and further 

10 has a resistor pattern 25 and terminal patterns 29 formed on 

the surface thereof. The resistor pattern 25 is formed from a 
metal thin film deposited by physical vapor deposition or 
chemical vapor deposition. The flexible circuit board 20 has 
connecting portions 31 projecting from both side edges of a 

15 portion where the resistor pattern 25 is provided. A large 
number of identical flexible circuit boards 20 (not shown) 
are connected in parallel through the connecting portions 31. 

Next, as shown in Fig. 28, the flexible circuit board 
20 and the collector plate 50-8 are inserted between a first 

20 mold member 41 and a second mold member 45. At this time, a 
cavity CI having the same shape as that of the electronic 
component substrate 1-8 is formed between the first and 
second mold members 41 and 45. The surface of the flexible 
circuit board 20 where the resistor pattern 25 is formed is 

25 abutted against an inner plane surface Cll of the cavity CI 
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on the side of the first mold member 41. Moreover, the 
portion of the flexible circuit board 20 closer to one end 
edge 73 where the terminal patterns 29 are provided is folded 
over toward the second mold member 45. It should be noted 
5 that the reason why the recess 77 (see Fig. 27) is provided 
on the end edge 73 of the flexible circuit board 20 is to 
prevent the flexible circuit board 20 from contacting a 
projection 47, which is provided on the second mold member 45 
to form the through-hole 11, when the portion of the flexible 

10 circuit board 20 closer to the end edge 73 is folded over 
toward the second mold member 45. 

Then, a heated molten synthetic resin is injected from 
two resin injection ports [shown by arrows Gl and G2 in 
Fig. 25(a) and Gl and G2 in Fig. 28) provided on the mold 

15 member 41 side to fill the cavity CI with the molten resin. 

The injection pressure and heat of the molten resin cause the 
flexible circuit board 20 to be pressed against the inner 
peripheral surface of the cavity CI and deformed into the 
inner peripheral surface configuration. In this state, the 

20 injected resin is cooled and solidified. Then, the first and 
second mold members 41 and 45 are removed, and the connecting 
portions 31 projecting from both sides of the molded 
insulating base 10 are cut off. Further, U-shaped terminal 
plates 70 are mounted on an end portion on the side of the 

25 insulating base 10 where the recess 78 is provided, so as to 
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cover the terminal patterns 29, and secured by clamping on 
the insulating base 10. Thus, the electronic component 
substrate 1-8 shown in Figs. 25(a) and (b) is completed. The 
terminal plates 70 may be secured only with mechanical 
5 pressure contact force obtained from the terminal plates 70. 
Alternatively, the terminal plates 70 may be connected 
through an electrically conductive adhesive or the like. It 
should be noted that the configuration and mounting structure 
of the terminal plates 70 are not necessarily limited to 
10 those in this embodiment, but the terminal plates 70 may 
adopt any mounting structure, provided that the terminal 
plates 70 are mounted on the end portion of the insulating 
base 10 in electrical connection with the terminal patterns 
29. 

15 That is, the eighth embodiment is a method of producing 

an electronic component substrate 1-8 by preparing a flexible 
circuit board 20 comprising a synthetic resin film provided 
thereon with a conductor pattern 25, the surface of which is 
slidingly contacted with a slider, and terminal patterns 29 

20 connected to the conductor pattern 25, and further preparing 
terminal plates 70 made of metal sheets and mold members 41 
and 45 having a cavity CI with a shape that corresponds to 
the external shape of the electronic component substrate 1-8 
to be produced. Then, the flexible circuit board 20 is 

25 accommodated in the cavity CI between the mold members 41 and 
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45. At this time, the surface of the flexible circuit board 
20 where the conductor pattern 25 is provided is abutted 
against one inner surface Cll of the cavity CI (surface of 
the first mold member 41) . Then, a molten molding resin is 
5 filled into the cavity CI. After the filled molding resin has 
been solidified, the mold members 41 and 45 are removed, 
whereby the flexible circuit board 20 is mounted on the 
insulating base 10 made of the molding resin in such a way 
that the conductor pattern 25 and the terminal patterns 29 

10 are exposed. Thereafter, the terminal plates 70 are mounted 
on an end portion of the insulating base 10 in electrical 
connection with the terminal patterns 29 provided on the 
flexible circuit board 20. Further, a collector plate 50-8 
made of a metal sheet is accommodated in the cavity CI 

15 between the mold members 41 and 45 at the same time as the 
flexible circuit board 20 is accommodated in the cavity CI, 
thereby embedding the collector plate 50-8 in the insulating 
base 10 made of the molding resin. 

It should be noted that the reason why the end edge 73 

20 and its vicinities are retained discontinuously at a 

plurality of positions with the retaining portion 17c as 
stated above is to abut a part of the end edge 73 against the 
surface of the second mold member 45 to thereby hold the end 
edge 73 so that this portion will not be deformed by being 

25 pushed down to the surface of the second mold member 45 by 
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the injection pressure of the molten molding resin. In other 
words, the end edge 73 and its vicinities exposed on the 
lower side of the insulating base 10 without being covered 
with the retaining portion 17c are formed as the result of 
5 holding the end edge 73 and its vicinities by the second mold 
member 45. 

With the electronic component substrate 1-8, the 
portion of the flexible circuit board 20 provided on the 
upper side of the insulating base 10 and the portion of the 

10 flexible circuit board 20 provided on the lower side of the 
insulating base 10 are provided with the retaining portions 
17a to 17c, respectively, for firmly securing the flexible 
circuit board 20 to the insulating base 10. Therefore, even 
if the flexible circuit board 20 and the insulating base 10 

15 are made of a combination of materials that are not easily 
fixed to each other only with the heat and pressure applied 
during insert molding, the flexible circuit board 20 can be 
easily and firmly secured to the insulating base 10 without 
the occurrence of such a problem that the flexible circuit 

20 board 20 separates from the surface of the insulating base 10. 
It should be noted that in this embodiment the retaining 
portions 17a to 17c are provided for the resistor pattern- 
side end edge 71 of the flexible circuit board 20 provided on 
the upper side of the insulating base 10 and for the portions 

25 near the outer peripheries of the ends 25e of the resistor 
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pattern 25 and further for the terminal pattern-side end edge 
73 provided on the lower side of the insulating base 10. 
However, in a case where the flexible circuit board 20 is 
fixed to the insulating base 10 relatively firmly, it may be 
5 only necessary to provide a retaining portion for any one of 
the three positions. 

With the electronic component substrate 1-8 produced as 
stated above, the tubular projection 51-8 is passed through a 
fitting hole 61 of a slider 60 similar to that shown in 

10 Fig. 23, and the distal end of the tubular projection 51-8 is 
caulked, thereby mounting the slider 60 rotatably. Thus, a 
pre-set variable resistor is constructed. 

Although in this embodiment the terminal plates 70 are 
mounted on the insulating base 10 after it has been 

15 integrally molded with the flexible circuit board 20, it 

should be noted that the terminal plates 70 may be integrally 
mounted on the insulating base 10 at the same time as the 
molten resin is injection-molded by previously accommodating 
the terminal plates 70 in the cavity CI between the first and 

20 second mold members 41 and 45, together with the flexible 
circuit board 20 and the collector plate 50-8. 

Although the embodiments of the present invention have 
been stated above, the present invention is not necessarily 
limited to the foregoing embodiments but can be modified in a 

25 variety of ways without departing from the technical idea 



described in the claims, the specification and the 
accompanying drawings. It should be noted that any 
configuration, structure or material that offers the action 
and effect of the invention of this application falls within 
5 the scope of the technical idea of the invention of this 
application even if it is not directly described in the 
specification or the drawings. For example, the configuration 
of the terminal plates 70 can be modified in a variety of 
ways. The terminal plates 70 may have any configuration and 

10 any mounting structure, provided that they can be mounted on 
an insulating base end portion in electrical connection with 
the terminal patterns provided on the flexible circuit board. 

Although in the foregoing embodiments a resistor 
pattern is used as a conductor pattern, various other 

15 patterns, e.g. a switch pattern, may be used. When it is 
provided, the switch pattern and terminal patterns may be 
formed from the same material at the same step. Although in 
the foregoing embodiments a metal thin film formed by 
physical vapor deposition or chemical vapor deposition is 

20 used as a conductor pattern, it is also possible to use a 

resistor paste prepared by mixing an electrically conductive 
powder into a resin. It is also possible to use a conductor 
pattern formed by etching a metal foil. Thus, various changes 
may be made to the formation of the conductor pattern. 

25 Although in the foregoing embodiments the resistor pattern 25 
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is provided over the terminal patterns 29, the terminal 
patterns 29 may be provided over the resistor pattern 25 in 
reverse to the above. 

5 INDUSTRIAL APPLICABILITY 

As has been stated above, the electronic component 
substrate and the production method therefor according to the 
present invention are useful for providing a substrate for a 
pre-set variable resistor, a substrate for other various 
10 variable resistors and a substrate for a switch, and 

particularly suitable for use to facilitate the manufacture, 
reduce the material cost and achieve a reduction in thickness. 
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